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INTRODUCTION

'The Copperhead stockpile surveillance program presently being developed by the
Advanced Technologies L.aboratory, ARDEC, is a highly automated software driven test
system. It is designed to test the Copperhead round's seeker, electronics package,
guidance, and control systems. The data obtained will be used to identify trends in
round performance and subsequently provide a meai•s of predicting future round
reliability: )

"-This report describes the software and related hardware used to acquire test data
for the Copperhead stockpile surveillance program. It outlines their interaction and
provides an example of how the test system is used. Methods for system calibration
are also presented as well as a scheme for sampling data in bursts. Selected portions
of in-house developed software are also discussed. .,

GENERAL SYSTEM DESCRIPTION

Software

The test software used to support the Copperhead stockpile surveillance effort
consists of three programs developed in-house and two packages commercially avail-
able through Hewlett Packard. The first of the three in-house programs is named
COPPER and acts to perform the actual testing of a Copperhead unit. While COPPER
is able to plot and list test results, a second program, PLOTOL, is available for off-line
visual data scrutiny. Data are also able to be tested against specifications using the
third available program, ANALYZE. All of the in-house programs are written in Hewlett
Packard (H.P.) B, SIC which is a cross between FORTRAN and traditional BASIC.

The first of H.P.'s packages is called FTM/300. It acts as an executive through
which the in-house programs are executed. FTM/300 serves as an umbrella under
which programs have access to user created tables designed to organize, enhancA,
simplify, and coordinate equipment direction. The second H.P. product is named CAT
(computer aided test). It is used by COPPER as a library of routines from which to
program and drive the family of cards which comprise H.P.'s 6944 multiprogrammer
instrumentation package.

Hardware

The 6944 multiprogrammer instrumentation package is a computer-aided test
system which provides the engineer with a versatile means of test system development.
Its mainframe allows the insertion or deletion of a variety of test system component



cards able to be accessed on a dedicated data bus by means of an H.P. 320 personal
computer. Examples of the cards available are analog -to-digital converters, relay
scanners, counters, timers, digital-to-analog converters, and relay cards.

While the 6944 multiprogrammer is a large contributor of hardware to the system,
it is not alone and is supplemented by a host of instrumentation programmable by
means of the IEEE-488 data bus. This bus is an industry standard and is independent
of the 6944. It is therefore able to support the equipment of manufacturers other then
Hewlett Packard; however, H.P. equipment has been used in an attempt to achieve
maximum system continuity. Examples of the equipment used over the bus include
power supplies, function generators, counters, digital voltmeters, attenuators, stepper
motors, plotters, and printers. A third bus is also used to provide high speed data
transfer between the H.P. 320 and data storage equipment. H.P. 9133 and 7958 hard
disk drives are presently available on the system in addition to an H.P. 9144 tape
backup unit.

WINDOWED DATA COLLECTION

Hardware

The H.P. 6944 multiprogrammer handles most of Copperhead's stockpile surveil-
lance testing by means of a multiwindow/multiline testing environment. This is done to
allow data sampling to be halted temporarily during a test while system modifications
are made to accommodate changes in test requiremeots. Modifications might include
changes in tho data lines being sampled, the number of lines looked at simultaneously,
or the rate at which they are being sampled. Other changes could include a variation in
system stimulus or a modification in system loading. A description of the environment's
operation can be obtained from figure 1. This diagram depicts a scanner/pacer pro-
duced clock pulse (Pout) which triggers the simultaneous sampling of data lines by A/D
converters and the data's subsequent storage into memory. The same pulse train also
defines the duration of an initial data collection window by means of a count limit
programmed into the counter. Upon reaching the count limit, a pulse is generated at
the counter's Carry-not output which stops the scanner/pacer and starts the timer
simultaneously. The counter is reprogrammed at this time to a count limit repre-
sentative of the next data collection window's h'ngth. The scanner/pacer remains idle
until the completion of an exact and predefined idle time r:ieasured by the timer. The
scanner/pacer is then restarted by the timer's completion of process (Cop-not) pulse
and the second data collection window is begun. The process is repeated until three
data collection windows have been realized.
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Software

The COPPER test program begins by asking the user to specify tests which are to
be executed from the menu of figure 2. Upon doing so, the user marks certain driver
subroutines for execution. Each of these routines has becn written and customized
specifically for the test it represents. Once testing begins, each driver routine calls upon
a central testing routine called Testframe (app A) which acts to implement the window-
ing system previously mentioned. Scanner channel assignments, window lengths,
sampling rates, and scanning schemes are all activated with this routine. While sam-
pling data within the system's data collection windows, driver routine defined options
are implemented which allow actions to be taken as data is being collected. Such
actions are implemented in the Utilityswitch subroutine of appendix A and may include
the switching of relays, attenuator changes, system input modifications, metering, or
positional changes in Copperhead itself. Once a particular test has been completed, it
passes control to the next driver routine marked for execution and the process
continues.

Test Example

The following is an example of one of the 30 tests which presently use the win-
dow•ud data collection method discussed in this report. The test is called Squib-driv
and it makes use of all three of the system's data collection windows. The Squibldriv
routine (app A) is no more than a half a page in executable code length. Inspection of
the routine provides the user with immediate information regarding the sampling rate of
each data collection wiktdow, the length of each, and the scanner channel assignments
during each window. The sampling rates of each of the three windows are defined by
variables Timeper chan_1, Timeper chan_2, and Timeper-chan_3. Variables
Window_1, Window_2, and Window_3 specify window lengths. Finally, the scanner
channels used can be cbtained from the values of the W1, W2, arid W3 prefixed vari-
ables listed. Variables W1 Li and W1 L2 for example specify the first and second data
lines of window one as scanner channeis 0 and 32. It should be mentioned at this point
that only two data lines can be sampled in the first and third data collection windows.
Window two will accommodate four data lines of simultaneously sampled data. The
names of each of the eight data lines monitored in this test are specified by the name$
variables. They can be seen to have been defined as EA1 SQ DR, EA2 SQ DR, 30V
BAT, SGG SQ DR, GAS SQ DR, SGS SQ DR, WUN SQ DR, and WEX SQ DR. Once
defined, all varables are used during Squib driv's calling of the Testframe routine and
the test's subsequent execution. Output plots of each of the three data collection
windows are represented in figures 3 throLIgh 5.



CALIBRATION

Data Interface

The circuit of figure 1 depicts one cL - four data interfaces used to acquire
Copperhead test data. Each of the interfa(. ,'onsists of a voltage divider network,
relay scanner, buffer amplifier, and analog 4n digital (A/D) converter. The buffer
ampiifier acts as an interconnection between tie data line being monitored and the A/D
converter. It provides a low output impedance required by the AID and a high input
impedance to the data line. The relay scanner offers an economical and manageable
means of multiple data line monitoring while the voltage dividers reduce Copperhead
outputs to voltage levels unable to saturate the buffer amplifier. The interfaces are used
in concert to monitor up to four data lines simultaneously or as many as 128 in a multi-
plexed fashion. Sampling rates of 2 microseconds per sample can be realized along
with a total data collection limit of 60,000 data points per test. Measurement accuracies
are limited to a value of 0.05% due to the resolution of the A/D range being used.

Method of Calibration

To obtain accuracies as high as 0.05%, it is necessary that the divider gains
along with the gains and offsets of the buffer-amp/A-to-D systems be precisely
measured. A calibration is performed for this purpose providing gain and offset values
which are then stored and later used to calculate values for Vin from recorded values of
Vo.

Copperhead -alibration begins with th( buffer-amp/A-to-D systems. Voltages
from -10 V to +10V are supplied to each of the systems without the divider loads at-
tached. A/D output voltages are obtained for each value of the input voltages applied.
A linear curve is fit to the data using a least squarcs met )d. The curve's resulting
slope is representative of the system's voltage gain while -3 intercept is equivalent to
the system offset voltage. Such a calibration makes it possible to adjust for changes in
gain and offset while distributing errors due to variations in the system's linearity. The
gain and offset obtained from the calibration of a particular buffer-amp/A-to-D system
are next used to determine the gains associated with each of the dividers used on that
system.

The development of an equation for the divider's gain begins with an expres-
sion for A/D output voltage, Vo, from the circuit of figure 1.

Vo = Dg'Sg*Vin + So (1)

Variable Dg represents the gain of the divider network while Sg and So symbolize the
buffer-amp/A-to-D system's gain and offset respectivoly. The divider's gain is obtained
directly from equation 1 in the form of equation 2.



Dg = (Vo - So)/(Sg*Vin) (2)

The accuracy of Dg is directly related to the value of Vin at which equation 2 is
evaluated. This is seen from figure 6's demonstration of how small instrument error in
the measurement of Vo cause significant errors in divider gain when calibrating at small
values of Vin. As a result, equation 3's subsequent determination of Vin (also depicted
by fig. 6) produces large voltages errors when large values of Vo are collected. In other
words, percentage error experienced during calibration is the percentage error to be
expected during application.

Vin = (Vo - Sc)/(Sg*Dg) (3)

Therefore, Dg's calibration should be done at as high an input voltage value as possible
in an attempt to minimize errors associated with instrument accuracy and resolution.
This is accomplished through the application of a high voltage pulse narrow enough so
as not to exceed divider power limitations.

The calibration method just described produces measurement accuracies as
high as 0.05% while eliminating the need for a time consuming -10 V to +10 V calibra-
tion for each voltage divider.

Calibration Software

Data interface calibration is initiated by the user's test selection menu (fig. 2)
choice of Ad Id cal. Ad Id cal is found in the appendix and begins by assigning test
operation to the second data collection window. This is accomplished by making the
value of (Window_#/Timeperchanl_#) greater than one for # = 2. Window_2 repre-
sents the window's length in seconds while Timeper chanl_2 specifies the time be-
tween data samples. A window length and sampling time of 63 seconds and 15 ms
respectively can be seen to have been specified.

Variables Swwindows and Swstate are also defined in AdId cal for use in
later subroutines. Once in Testframe, Swwindows is used to direct program opera-
tion to subrout!ne Utilityswitch where Swstate then leads the logic to subroutine
Drvpslc rd dvm. It is in this routine that voltages are applied to the inputs of the four
data interfaces via scanner channels not involving divided inputs. Input voltages are
stepped from -10 V to +10 V in 1 0 V increments and read through the use of a digital
voltmeter. Output voltage measurements are collected by the A/D converters between
the time the scanner is started and stopped as passes are made throuch the routine's
FOR NEXT loop. After collection of the data is complete, control passes to the
Plotchannels subroutine where the data is used to generate linear curve fit parameters
representative of the voltage gains and offsets associated with each data interface.
I hese parameters are saved and made immediate use of during the second phase of
data interface calibration.



The second phase of data interface calibration takes place completely within
AdIld cal. Upon the program's return from Testframe, each scanner channel is driven
by a 40 ms wide pulse of as high a voltage level as possible. Again, this is done to
obtain high calibration accuracy without exceeding divider power limitations. Input DVM
and output A/D voltages are again ccllected but this time they are used along with the
curve fit parameters of the first phase to determine the exact value of each channel's
divider gain. This is accomplished through the use of equation 2. An example of the
portion over which a typical input waveform is sampled is given in figure 7. Because of
the inability of the input source to supply a perfectly flat pulse, care must be taken
during this phase uf the calibration to assure that input and output samples are simul-
taneously collected. Once the data have been properly collected and calculated, results
are stored along with fit data for subsequent use in equation 3.

Gaussian Input

Many of the tests performed on a Copperhead unit require the input of a Gaussian
type pulse used to simulate the laser light seen by the round during operation. Ar H.P.
8112A pulse generator and H.P. 8496 attenuator are used to supply this pulse to a
Copperhead unit during testing. The Gaussian pulse setup used with the exception of
the DVM and the reconnection of channels 1, 2, 4, and 5 as Copperhead inputs are
depicted in figure 8. Since one generator is able to supply a pair of attenuators, only
two are needed to generate the four Gaussian pulses required. Because the amplitude
of ..ach pulse must be supplied exactly according to the specification, a calibration of
the pulse gonerntor/attonuator combinations must oe performed prior to testing.

Method of Calibration

Calibration of the Gaussian input pulse begins with the determination of the
pulse's amplitude. While the test's specifications provide pulse generalor Output and
attenuation values normally sufficient for test execution, they assume the use of a pulsc
generator with an output amplitude capability above that of the HP 8112. As a result, it
is necessary to determine the actual Copperhead input pulse amplitude required so that
new specifications can be obtained for pulse generator amplitudes and attenuator
settings. This is accomplished through the use of equation 4's definition of dB.

dB = 20 * loglo(Vcop/\'ps) 14)
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Variable Vcop of equation 4 represents the amplitude of the signal to be seen by Cop-
perhead while Vps is the pulse generator amplitude required by the specification.
Solving for Vcop and specifying the attenuation required as a positive number, yields
the following:

Vcop = Vps/(10(dB(20)) (5)

A new value fordB can now be obtained based on an empirically chosen pulse genera-
tor amplitude of 5 V. These new values for pulse generator amplitude and attenuator
dB cire then implemented to produce a pulse amplitude which is checked against the
desired value for Vcop. If necessary, fine adjustments are then made to the pulse
generator and attenuators to bring the resulting pulse in line with the specification.
Since attenuations as great as 100 dB down from 10 volts must be calibrated, the
accuracy of a digital voltmeter is used to measure pulse amplitude (fig. 8). A DC meas-
uroment is made of the attenuators output over 170 cycles of a 1 kHz 50% duty cycle
square wave input. The measurement is then doubled to obtain the output pulse height.
A square wave input is used instead of a Gaussian because of the nonlinear relation-
ship between DC measurements made on Gaussian curves of different amplitude. The
calibration procedure just described is done entirely by the software in an automated
fashion. It can be performed on a test by test basis by selecting the appropriate C
prefixed test name from the test selection menu of figure 2.

Calibration Software

When one of the test agenda's C prefixed tests is executed, it calls a routine
named Set__dB out. This routine determines and stores pulse generator and attenuator
settings which together realize a specified Gaussian pulse. The following is an example
of such a call:

Setdbout(2,50,60,8)

In this example, attenuator group 2 (fig. 8) is set qo that the output of attenu, 1tors C and
D produce respective attenuations of 50 dB and 60 dB down from 10 volts. A test
number of 8 identifies the calibration data during its subsequent calibration data
storage. Inspection of subroutine SetdB out reveals the execution of equation 5 at
line 108tU1 and its use to obtain a new dB value on line 10887. A measured value of
true dB resulting from the implementation of new values of pulse generator output and
attenuator settings is obtained on line 10910. Fine adjustments to the pulse generator
and attenuators are tl'on made followed by the storage of calibration data on line
10994. These values are later recalled and used a. pulse generator and attenuator
settings during testing.
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BURST SAMPLING

Most of the tests performed on a Copperhead unit do not demand extensive data
storage. There are some tests however which monitcr data lines over !ong periods of
time at a high sampling rate. These tests would exceed the data storage limits of the
system if sampling were performed in a continuous manner. Since continuous sampling
is not a requirement during these tests, it is possible to sample data in a burst fashion.
During a burst type test, measurements are taken at high sampling rates for short
periods of time. This type of burst sampling is of particular value when th.e amplitude of
an infrequently occurring narrow pulse is to be determined. It provides a means of
acquiring the many samples needed to average and eliminate the effects of noise
without exhausting available memory.

Burst Hardware

A -chematic of the circuit used to implement burst sampling is shown in figure 9. It
is a reconfiguration of the hardware of figure 1 and results in the realization of bursting
at the expense of windowing. Switches Swl, Sw2, and Sw3 are normally open for
window data collection but closed while bursting. Switch Sw4 is open for bursting but
closed during windowiyg. Switches 5 and 6 are both closed during windowing but only
switch 6 becomes opened while bursting. Figure 9's operation is as follows: Once the
Start signal goes and remains positive, AND gate Al's output is enabled to follow the
Burst Trigger input. Al's output is counted at input 1 of the counter with every negative
transition of Input 1. Concurrently, the output of invertor Inv is applied to the external
trigger (Ext-not) of the scanner card. When enabled, this input triggers the card with
every negative transition it sees. This in turn causes a burst of periodic A/D triggers by
means of the scanner's Pout line. Initially however, the scanner's Ext-not input is
purposely locked via software to introduce a delay before bursting begins. Once a
software defined delay hlis been reached by Input 1, the Borrow-not output pulses low
permanently unlocking the Ul-not input by means of AND gate A2. This enables the
scanner's Ext-not input and permits periodic pulses to be produced at Pout with every
positive excursion of the Burst Trigger input. The counter's Eop-not line also goes low
at this point causing Input 1 to be premanently disabled. Simultaneously to the unlock-
ing of the scanner's Ext-not input, Ext-not of the counter is also activated causing
another previously set value to be loaded into the counter's count register. This is the
limit count which defines the length of a burst and is reached by input A's counting of
Pout's pulses. Once this limnt is reached, the Carry-not signal pulses low. This causes
the Scanner to be turned off and the counter's count register to be reset to the burst
limit by way of Ext-not. Sampling remains halted until the next positive edge of the
Burst Trigger input. The timer c-"rd's only function is to provide an output which is
triggred by the counter's Borrow-riot signal upon conipletion of its initial delay.

LEI'



Burst Software

As a result of the reassignment of system components from a windowing to a
bursting environment, interruptions in the bursting period cannot be made without
relinquishing the start of the test as a time reference. Such interruptions are therefore
not permitted. Consequently, most of the software associated with bursting is pre-test
related and can be found in the subroutine called Burst_setup. The routine begins at
line 11024 by placing switches Swl, Sw2. Sw3. and Sw4 in their respective burst mode
conditions. The tinier and counter are then cleared followed by the already discussed
disabling of the scanner's Ext-not input. The counter is first set at line 11049 to a value
representative of a delay before bursting. The duration of each burst is then set on line
11054. While the delay count is only processed once by the counter, the burst count is
reloaded and used after every execution of tile counter's Ext-not input. The test is then
begun by the relay closure of line 11070. The next line waits for the completion of the
sampling delay and then enables analog to digital converter number one to accept data.
Data are collected until memory is locked out on line 11085. The scanner is then
stopped and the system's configuration is returned to the windowing mode.

MAJOR SUBROUTINES

When one of the 30 driver routines which comprise Copperhead's stockpile sur-
veillance program is executed, 't calls upon other routines to perform many of the
operations which are common to all of the tests. Three such subroutines are
Test _frame Utility switch, and Storerun data. While many other routines are also
used during testing, these three represent the heart of the software and provide an
overall picture of the testing process.

Test-frame

The Test frame routine appears in the appendix and begins with line 300's setting
of the four system A/D ranges. Ranges from 0.1 volts to 100 volts are available. Calcu-
lations are then made starting at line 410 to obtain the number of triggers to be counted
by the counter during each window of data collection. The routine continues on line 770
by setting the systems counter and tinier to values representative of the test's first data
collection window arid idle time respectively. Memory pointer settings follow on line 920
along with tile specification of scanner channel awsignrierits and sampling period.

Three options are available it the point of test initiation (line 1230). Tests can
begin fronm within the burst subroutine, by the software start of line 1370 or by way of
the relay closure of line 1410. Once begun, the test can eithe, move into the
Utility switch subroutine or continue to the looping code of statement label Spin1.
Program execution loops at this point until i message is received from tile counter
announcing the completion of the first datali collection window. Tile second data collec-



tion window's system parameters are then set followed by another wait loop (label
Spin2) which monitors the condition of the timer and its indication that Idle time_1 is
complete. Upon Idle time_l's completion, the timer is reset to the second idle time
while testing enters the second data collection window. Again the test is offered the
option of entering Utilityswitch or waiting for the completion of the window. The third
data window is treated in the same fashion as the first and second. Upon its comple-
tion, the t- 3t data is up loaded to the computer via the lnput_rblock statement of line
3410. The data is then stored onto hard disk via the Storerun_data subroutine. If the
test is being run in the debug mode, the user has the option at this point of either listing
or plotting the test data. When scrutinization of the data is complete, logic is directed to
the next test to be executed.

Utility-Switch

Each of Test__frame's data collection windows provides an opportunity for the
execution of subroutine Utilityswitch. This routine's main function is to offer the user
the ability to make system changes while sampling is in progress. Examination of the
subroutine (app) demonstrates its use of the Swstate variable. This variable was
previously set in the test's driver routine and functions as a pointer to a particular course
of action. Such actions include the setting of attenuations, pulse generators, and D/A
converters; the calling of subroutines; or the opening and closing of relays.
Utilityswitch offers the user a great deal of flexibility and can also be called directly
from the test's driver routine.

Storerundata

The Storerundata routine is also called during the execution of Testfame. It
acts to store down loaded 6944 test data onto hard disk. Data are taken from the 6944
in 20,000 sample groups generally representing the data collected during one data
collection window. System restrictions then cause each 20,000 group to be broken up
and finally stored in five 4,000 sample long records. The data are later retrieved for
inspection by the Getrun_data routine.

ANALYZE

Most of the discussion thus far has dealt with the Copperhead stockpile surveil-
lance program's data collection software. The collection of data ho'wever would be
meaningless without a procedure for its Analysis. Data analysis is realized through the
execution of the computer program called analyze. Its format is sii-,im ar to that of the
Copper program in that it consists of driver subroutines which are chosen from a menu
and then used to drive one central testing or in this case, analyzing subprogram.
Analyze's central analyzing subroutine is called Main_.frime and is used to scrutinize
the data collected on a data line by data line basis. Pulse heights and their times of

in



occurrence are check against test specifications and then reported along with deter-
minations with regard to unit acceptance or failure. Analyze's Squibdriv routine (app)
can be used as an example of the format used when data line levels, their edges of
definition, and measurement tolerances are supplied to the program. Lines 11179
through 11197 depict matrix like arrangements of input data and their respective read
statements. The columns of each matrix represent the data associated with one of the
eight data lines able to be monitored during a test while each row represents another
line condition to be met. During a Squib_driv analysis for example pulses of 10.77 volts
+5 mv are checked for on lines one and two. Rising and falling edges of 5 ms and 25
ms +5 ms, respectively, must also be found if the test's specitication is to I , satisfied.
Voltage levels are determined by an averaging of the data between a specified start
time after level transition and the line's next transition in level. A typical level measure-
ment is demonstrated in figure 10.

CONCLUSIONS

The testing methods and software used to support the Copperhead stockpile
surveillance program have proven to be both accurate and versatile. This has been
exemplified by their ability to readily support the different requirements of over 30 tests
thus far. Windowed data collection has been seen to be an excellent means of accom-
modating a variety of test configurations within a standardized framework of operation.
The many options available during a standard windowed test have provided the ability
to customize the system to a particular test with a minimal of programming. The calibra-
tion methods used have produced the highest system accuracies possible and will, as a
result, produce reliable Copperhead trend analysis data. The test system described in
this repoit provides the Advanced Technologies Laboratory, ARDEC, with a ready
means of collecting and analyzing data in an accurate and responsive manner. While
the software written thus far satisfies the requirements necessary for the completion of
Copperhead's electronic package testing, work on the round's live sequence test
continues.
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CODIC CAL = GAMN IST C PYL2o CAL
PUIE-A(C-A CAL A/D LCAD CAL cPY_3o CAL
PMSE-AGC-1 CAL SWS DIS TST TST C PYL40 CAL
SQU DRIVE TST CONTINUITY TST CPYI_50 CAL
T.-GE-.C TST. SPIN DRIVE TST CPYL_60 CAL

CONTINUE (UN) SELCT NEXT PAGE SELECT ALL UNSELECT ALL

NOTE: This is page 1 of a 2 page menu.

Figure 2. Test selection menu
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PROGRAM SUBROUJTINE INOEX

10 SUB Test frame
6800 SUB Utility swi tch
7960 SUB Squib -driv I PAR 69
8780 SUB Ad Wd cat
10800 SUB Drvpulc rd dvm
10848 SUB Set db-out(Atten grp,Dba.Dbb. Test no)
11002 SUB Burst setup(Trigsildte..time..j)
11121 SUB Store-run-dataCVolts(*).Tot~saaptesUait~time,Recrlum)
11145 SUB Get-run-data(VoLtsC*),Tot~sairpies.Wait~timeRecnumi)
11170 SUB Squibfiriv(Ariatyze) I PAR 68

25
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10 SUB rest from.e
20

40 1 1475ZA TEST PROCEEDURE SKCELETON
50 1 CONSISTING OF THREE VARIABLE DATA COLLECTION WINDOWS
60 1 AMD TUO IDLE WINDOWS USED FOR CARD PARAMETER ADJUSTMENTS.

80 I

90 CON /Names/ Scaraer,Cnt~totA dlAd2,Nu~ttIbuffer,Timerjpacer,Timer-1,ReL
my dl s7,Retay dl s8,Retay dl s9,ReTaydl SlO
100 COM /NameS/ A-d3,A d4 , Oal , DaZ*Da3,Der4
110 CON /Test config/ Timeper ehan -1,Time~p~r chan_2,Timeper chan_3,Window_l
,Winkdow_2,Window_3,NameSCZO)(10],U1Ul,UU2,U2tl,W2t2,W2L3,U2L4,W3t1,W3L2
120 CON f Test conf ig/ Chansyper scn I ,Chansjper scn-2,Chansjper scn-3, Idie tim
e~l, Idte tinme2
130 CON /R.Lays/ ReeLa dl s/(*),Re*La dl-s8(*),ReeLa dl-s9C*).IeeLa dl slO(*)
140 COM /Switch/ Sw~state(4),Srh,Sw~w'indows,Umitgate(3)
150 CON /Y~st seLect/ FiLS(1:72) (801,1MarkS(Z3 .Test namS (80]
160 CON /Scanner/ Numb of scams,ChantsJper _scan,Saar4plIng~rat..Tinwjper~chaniC
hanneLs(100),Ranges(100), Intr flap Test~.perio~d.Firstsrcan.Last-scan.Coef(1)
170 CON /Ke~pI Igrfcnt.J-chan-Low,Vi~tngth
180 CON /VoLts-dats/ VottslC20000,1),Voits2(20000,l),Vokts2b(20000,1),VoItts3(2
0000,1) ,Dat~cnt(4)
190 CON /CaLjfact/ CaL~gain(20,20),Cat~off(20,20),J-chan pt,J-chan-beg,Dvm Vot
ts(100),Ad~votts(1l0),Loadga&in(l3O), Ircnt
200 DIN Wind start(4)
210 Wind start(l)&O
220 ALLOCATE CLear LinSC75]
230 CLear-LinSxRPTi("- -,74)
240 Chants~per~scanul
250 Igrfcnt=0
260 J chan towu0
270 Tot-saipLesu2O0000
280 Numb -of -scans.Tot-sanp esfChant spemr~scan
290 Signu-1
300 RangezlO
310 Set range(A dl Range)
320 Set range(A d2,Range)
330 Set rangecA d c3,Range)
340 Set rangeCA d4,Range)
350 !
360 vottsper~bit-Range*5.E.4
370 ALLOCATE VOLtS(N'm-of-scans-1O00,Chants~per scan-I)
380 ALLOCATE Vfitt(20100,1)
390 Set -swi tches(Scanner, I)
400 1
410 1GET COUNTER TOTALIZER COUNTS FOR THE THREE DATA COLLECTION WINDOWS.
420 1
430 Set trigs: I
440 Trigsxuindow_/Tlmej~er~chan-l
450 IF ((INT(Trigsi MOO INT(Chsn~sjp.r~scan))-O) THEN
460 PRINT
470 PRINT "ERROR THE WINDOW REQUESTED CANNOT GE~NERATE AN INTEGER NUMBER OF"
480 PRINT " SCANS. THE WINDOWU SPF.IFIED MUST BE A MULTIPLE OF THE

490 PRINT " THE TIME REQUIREL' jU COMIPLETE ONE FULL SCAN."
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500 PRINT
510 STOP
520 END IF
530 Trigsl=65536-Trigs
540 I
550 Trigs=Window 2/Timejperchan ?
560 IF ((INT(Trigs) MOO INT(Chansjer_scn 2))<>O) THEN
570 PRINT
580 PRINT "ERROR - THE WINDOW REQUESTED CANNOT GENERATE AN INTEGER NUMBER OF"
590 PRINT " SCANS. THE WINDOW SPECIFIED MUST BE A MULTIPLE OF THE "

600 PRINT " THE TIME REQUIRED TO COMPLETE ONE FULL SCAN."
610 PRINT
620 STOP
630 END IF
640 Trigs2-65536-Trigs
650 1
660 Trigs3zUindow 3/Timeyperchan_3
670 IF ((INT(Trigs3) MOO INT(ChanLsperscan))<>O) THEN
680 PRINT

690 PRINT "ERROR - THE WINDOW REQUESTED CANNOT GENERATE AN INTEGER NUMBER OF"
700 PRINT " SCANS. THE WINDOW SPECIFIED MUST BE A MULTIPLE OF THE
710 PRINT " THE TIME REQUIRED TO COMPLETE ONE FULL SCAN."
720 PRINT
730 STOP
740 END IF
750 Trigs3=65536-Trigs3

770 1 SET COUNTER TOTALIZER TO FIRST WINDOW COUNT.
780 1
790 Output(Cnttot,Trigsl)
800 1
810 1 SET TIMER/PACER TO FIRST IDLE WINDOW.
820 1
830 Preset(Timer pacer,ldletimeul)
840 1
850 I DISABLE A/Ds 3 AND 4
860 I
870 Disabie-extrig(Ad3)
880 Disableextrig(A-d4)
890 DisabtemxctrL(A d3)
900 Disabtemxctrt(A-d4)
910 I
920 I SET UP MEMORY AND THE SCANNER FOR THE FIRST DATA COLLECTION WINDOW.
930 I
940 Write dif count(Multi_lbuffer,O)
950 Writewpointer(MultibufferO)
960 Write rpointer(MuLtibuffer,61000)
970 Set ext__pacing(Scanner)
980 Setcrosspoint(Scanner)
990 Set switches(ScannerO)
1000 -ite start chn(Scanner,W1il)

1010 Set switches(Scanner,1)
1020 write_start chn(Scanner,W1L2)
1030 Set switches(Scanner,1)
1040 Write startchn(b anner,W2L3)
1050 Set switches(Scanner,I)
1060 Write startchn(Scanner,W2L4)

1070 Set switches(Scanner,l)
1080 Set_.period(Scanner,Tme_,perchanl)
1090 I
1100 GOTO No oLd data I REMOVE TO USE OLD RUN DATA REVOVERY
1110 PRINT
1120 PRINT "TYPE ENTER TO START THE SCANNER OR 'R' AND ENTER TO RE-STORE"
1130 PRINT "DATA FROM THE PREVIOUS RUN."
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1140 AnsS'""
1150 INPUT AnsS
1160 IF (Ans$<>"") THEN
1170 GOTO Data-out
1180 END IF
1190 No oid data: I
1200 I
1210 Burst=O
1220 1
1230 1 CHECK FOR BURST McOE.
1240 I
1250 IF (Srh-ll) THEN
1260 Burst-1
1270 CALL Burstsetup(Trigsl,IdtItim_-1)
1280 END IF
1290 CALL Set relasdl s7(10,1) I CLOSE TIMER COPNOT TO SCANNER EXTNOT
1300 WAIT 2.0E-2
1310 SELECT Srh
1320 CASE 0,11 1,111
1330 CALL Set reLa-dls7(12,0) lEXTRA PROTECT TO KEEP COM2 AND SRH FROM SCANNER
1340 WAIT 2.OE-2
1350 CALL Set reta-dl sl1(16,0) I OPEN MASTER RESET
1360 WAIT 2.0E-2
1370 Start(Scanner)
1380 CASE ELSE
1390 CALL Set rea..dl s10(16,0) I OPEN MASTER RESET
1400 WAIT 2.OE-2
1410 CALL Set-rela&dl s7(9,1) I START SCANNER AND SRH
1420 CALL Set re~aldl1_7(7,O) I OPEN SRH GROUNDS
1430 CALL Set-reteadls7(8,O)
1440 END SELECT
1450 WAIT 1.5E-2 I WAIT FOR RELAYS TO FINISH THEIR TRANSITIONS
1460 WAIT (Window-l)*.666*Wait_ gte(1)
1470 IF (Sw windows>12) THEN
1480 CALL Uitiityswitch I CHANGES ATTENUATORS IF SWITCH HAS BEEN ENABLED iN
1490 I DRIVER ROUTINE.
1500 Sw windows=Swuwindows-lO0
1510 END IF
1520 CALL Set rela-dl s7(12,0) I KEEPS COM2 AND SRH FROM SCANNER EXT-NOT AFTER
1530 * THE START OF THE TEST VIA SRH
1540 Spin1:!
1550 Check done(Cnt tot,Cnt fLag) I CHECK FOR COUNT COMPLETION
1560 IF (CntfLag1>T) THEN
1570 GOTO Spini
1580 ELSE
1590 END IF
1600 1
1610 I FIRST DATA COLLECTION WINDOW IS COMPLETE.
1620 I
1630 Read wpointer(MuLtilbuffer,Ans)
1640 Wind start(2)-Ans
1650 I
16601 RESET COUNTER TOTALIZER TO SECOND WINDOW COUNT, SCANNERS TO NEW
16701 POSITIONS. AND SAMPLING RATE TO ITS NEW VALUE.
1680 I
1690 Output(CnttotTrigs2)
1700 Set switches(Scanrer,O)
1710 Write_startchn(Scanner*U2ll)
1720 Set switches(Scanner,1)
1730 Write start chn(Scanner.,212)
1740 Set switches(Scanner,I)
1750 Write start chn(Scanner,W2t3)
1760 Set switches(Scanner,I)
1770 Write-start chn(Scanner,W2L4)
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1780 Set switches(ScannerI)
1790 Setperiod(ScannerTimeperchan_2)
18001
1810 1 ENABLE A/Ds 3 AND 4
1820 I
1830 Enabte extrig(A d3)
1840 Enable-extrig(A-d4)
1850 EnabLe mxctri(A d3)
1860 EnabLe mxctrl.(A d4)
1870 I
1880 Spin2:I
1890 Check done(Tfmerjpacer,TpfLag)
1900 IF (Tp-ftag<>l) THEN
1910 GOTO Spin2
1920 ELSE
1930 I PRINT "IDLE WINDOW 1 IS COMPLETE.'"
1940 END IF
1950 I
19601 RESET TIMER PACER TO SECOND IDLE WINDOW VALUE.
19701
1980 Preset(Timerpacer, Idle time_2)
1990 TiiloperchannLTimeper-chan_2
2000
2010 Waittime-Window 2
2020 WAIT Wait time*.66*Wait-gate(2)
2030 IF (Sw windowsm-2) THEN
2040 CALL UtiLityswitch I CHANGES ATTENUATORS IF SWITCH HAS BEEN ENABLED IN
2050 I DRIVER ROUTINE.
2060 Sw windows-u~wwindows-lO
2070 END IF
2080 Spin3:1
2090 Check done(Cnt tot,Cnt_ftag) I CHECK FOR COUNT COMPLETION
2100 IF (Cnt_ftag<>l) THEN
2110 GOTO Spirt
.2120 ELSE
2130 END IF
2140
2150 1
2160 SECOND DATA COLLECTION WINDOW IS COMPLETE.
2170 SECOND IDLE WINDOW IS ASSUMED TO BE IN EFFECT.
2180 NOW SET UP THE SCANNER CARD FOR THE THIRD DATA COLLECTION WINDOW.
2190 1
2200 1 DISABLE A/Ds 3 AND 4
2210 1
2220 Disabte extrig(A d3)
2230 Disable extrig(A d4)
2260 Disable mxctrL(A d3)
2250 Disable mxctrL(A d4)
2260 I
2270 Output(Cnt tot,Trigs3)
2280 Set switches(Scanner,O)
2290 Write start chn(Scanner,W311)
2300 Set switches(Scanner,l)
2310 Write_start_chn(ScannerW3[2)
2320 Set switches(Scanner,1)
2330 Set_period(Scanner,Time.er_chan_3)
2340 1
2350 Read wpointer(MuLti_lbuffer,Ans)
2360 Wind start(3)zAns
2370 Spin4:1
2380 Check done(Thtwr..pacerTpfIag)
2390 IF (TpLftag<>1) THEN
2400 GOTO Spin4
2410 ELSE
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2420 PRINT "IDLE WINDOW 2 IS COMPLETE."
2430 END IF

2440 1
2450 Wait timenwindoiw 3
2460 1
2470 WAIT Wait time'.66*Wajtgaote(3) I ALLOW TIME FOR THE THIRD DATA WINDOW TO
COLLECT DATA.
2480 IF (Sw window"aO) THEN
2490 CALL Utitity switch I CHANGES ATTENUATORS IF SWITCH HAS BEEN ENABLED IN
2500 1 DRIVER ROUTINE.
2510 Sw windoldamO
2520 END IF
2530 1
25401
2550 Spln5:I
2560 Check~done(Cnt tot,Cnt fI ag) I CHECK FOR COUNT COMPLETION
2570 IF (Cnt flagoll) THEN
2580 GOTO Spin5
2590 ELSE
2600 END IF
2610 1
2620 Enable (ockoutCMuL ti-buffer)
2630 1
2640 I THE TEST IS OVER.
2650 1
2660 Wait timeuWindohi lildte time ¶ +Ulndow-2+ldle-tlme2+Wlndow_3

2670 gtart x-O
2680 Stop xuWait timo
2690 Start KOcidsO
2700 Stop x oldvWa t~tlme
2710 1
2720 PRINT HSCANNER HAS BEEN STOPPED."
2730 1
2740 CALL Set rol*adlas7(10,0) I T/P COPNOT TO SCAN EXTNOT
2750 WAIT 2.OE-2
2760 Stop(Scanner)
2770 WAIT 1.OOE-1
2780 Check done(Timer~pacer,Dun)
2790 Check done( Cnt totOu'm)
2800 Stop(Scannomr)
2810 CALL Disab -sups-do
2820 Set-swl tches(Scanner.0)
2830 I
2840 I PREPARE FOR AN UPLOADING OF DATA FROM THE 6944.
2850 1
2860 Read rpointer(Muitl buffer,Rcnt)
2870 PRINT --READ POINT m "*Rcnt
2880 Read upointer(MuLtl buffer.Wcnt)
2890 PRINT "W&IITE POINT w ,Wn
2900 Read dif count(Multlibuffer,Cnt)
2910 'PRINT '-DIP CLOUNT w "-,Cnt
29201 ALLOCATE vokts(999,2)
2930 Set fifo in(Nukti _buffer)
2940 Write-rpointer(Mutti buffer,0)
2950 Write wpointer(Mutltbuffer,61.000)
2960 CONTROL 32,1;0
2970 lHuxnom2
2980 Tot saoptes.((Wlndowl/Time.Jper~chan~l)*2,cWin~ow_2/Tlmey~er~chan_2)*4+(Wi
nd~ow_3/Tlmejper chan_3)*2)
2990 PRINT "TOTAL SAMPLES NEEDED - ".,Tot~sawples
3000 Tot samptes-20000
3010 Dat -cnt(l1)-(2*Window - /(TimeJper~chan_*Chansjper acn I 1))-l
3020 Dat -cnt(2)u(4*Window_2/(Timeyper~chan -2*Chana~per~scn-2))-l
3030 Dat cntC3)-(2*Window-3/(Time~wrrchaný3*ChansJper~scn-3))-I
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3650 IF (AnsS"B"l) THEN Temp-2
3660 IF (Ans~n"C") THEN Tenv=4 ITEMP.6 FOR P0-2
3670 IF (AnsSas"D"1) THEN Temp=6
3680 GOTO Hop~over
3690 END IF
3700 PRINT TAMIXY(1,18);Ctear LinS
3710 Rep:
3720 PRINT TABXY(1,19);Clear Lin$
3730 PRINT TABXY(1.19);"TYPE IN THE NUMBER OF THE CHANNEL YOU WISH TO PLOT."
3740 INPUT Ans$
3750 Test=NUM(AnsS)
3760 IF (Test'48 OR Tn5t-57) THEN
3770 PRINT YABXY(1,18);'A NUMBER MUST BE SUPPLiED AT THIS TIME."
3780 GOTO Rep
3790 END IF
3800 Teq~aVAL(Ans$)
3810 Hop over:f
3820 J..chan..strt-Temp
3830 J~chan~stopmTeup
3840 ChanLsyer~scanaChans_.per~scn 2
3850 Timep~er_chanxTirme_.per~chanJ
3860 J-chan-ptn2
3870 T off setmWindow1l+IdLe-timel1
3880 if (J-chan-strt'2) THEN
3890 Chantsjer~scansChans..per~scn .1
3900 T hne~j3r~chanIwTlmepr~chan1T
3910 J~channpto0
3920 T-off-setuO
3930 END IF
3940 IF (J~chan-strt>3) THEN
3950 J~chan~pt.4
3960 Toff u.tm~indow1l+Id~e-tfme1l
3970 END IF
3980 IF CJ-chan-strt>S) THEN
3990 J~chan~pto6
4000 T-off-set-Windowdl+ldte-time-l'WindowZ*+IdLe-tlme-2
4010 Time pr~chanL-Tlme_,p~r~char..3
4020 Chanl~sjpr~scannChans..per-scn-3
4030 END IF
4040 SELECT J~chan~pt
4050 CASE -0
4060 11Cc nun-i
4070 CASE 2,4
4080 Rec-nuiw6
4090 IF (Dat-cnt(l)<m20) THEN ABc nunw1
4100 CASE w6
4110 R ec nuw'-11
4120 IF (Dat-cnt(l1-c-20) THEN Rec-nunpRec nun-5
4130 If (Dat cnt(2)<=?0) THEN Rec nun=Rec-nun-5
4140 END SELECT
4150 IF (Srhul) THEN I CHECK FOR SCANNED AND MUXLD CASE WITH ONE 60K
4160 1 COLLECTION WINDOW.
4170 SELECT J~chanpt
4180 CASE 0,1,6,7
4190 T-off-setuT off set+Tirnep~er-chanl'1000
4200 CASE ELSE
4210 T-off-setuT-off-set.1 imeper-chant*500
4220 END SELECT
4230 Taastart-0
4240 Ta stop-T off set-Timejper chanLiChanLsj~er scan
4250 rb-start-r-off--set
4260 Tb-stop-2*T_off_sat-Timej~er~chanL*Chantsj~er~scari
4270 rc-startx2*T off set142810 Tc~stop=3*T off_ ;et-TimeJper chant5Chantsjper scan
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300 CREATE RUN-DATA AT THE CORRECT LENGTH

C00 PREAE BOATM/TH/HMEDIROO/R UN-DA TA:A:, 00,R003"0

310 IF (Burstl) THEN I~m

32209 IF (Drht12 OR rhc)13) THEN Rcuop+ RS~lAS
32309 WNEX Ktrtc )u

3270 Reps-ecs*

3280 1tpm
3290 IF CBurstl) THEN Iom

3300 FORipc-asrlTO Itop0

33210 ENaD.paa

33501 IF (Srhwl2 TRSHEN ) HE
323601 Wrin tarpol~nte(utbfeIa-)20

33701 END IF

3380 Iom
3390 IF UPLOAD DTAE tox
3400 FO9 psl OIo
3410 IFpu (bDotckt(MuptI buff ORa t(Sr-),THENa~Ls I STIPOVRD WIFDTH RIGDOT VAISA

3320 RcAL Stre undaaVotsp)Tt an-ls WitimRenu

34370 END IF
3340 NET1 a
3450 C PONTRO DATA;
3460 1eta

3470 EDaaot IF

3480 Dot -cnt(1).(2*Window~l/(Tirnepcr -chanlIChansper~scnl ))-1
3490 Uar -cnt(2)=(4*Window 2/(Ttnm eper chan_2Chanv_.er~scn-2)). 1
3500 Da'._cnt(31u(2*Window-3/(TIrnejer-chan-3*ChansJper~scn-3))-l
3510 PRINT TAOXY(1,18):CL-ear Lin$
3520 PRINI TA8XY(1,191:CLear Ln$
3530 PRINT TABjXY(1,20);Ctear-IinS
3540 1
3550 PRINT TAOXY(1,18);"00 YOU WISH TO (L)LIST OR (P)PLOT THE DATA 7"1;
3560 9
3570 INPUT Path$
3580 IF (PathSo"L"') THEN
3590 PRINT TAOXY(1,18);Ctear - in$
3600 PRINT TAOXY(1,18);'TYPE IN THE LETTER OF THE CHANNEL GROUP YOU WISH To LIS
T.-
3610 PRINT '(A)zO,l (8)=2.3 (C)x4,5 (0)-6,71, IINSTEAD OF LINE
3620 IABOVE AD-2
3630 INPUT An&$33640 Teap-0
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4290 PRINT
4300 PRINT "SCANNED/MUXED DATA IS VIEWED IN THE FOLLOWING GROUPS:"
4310 PRINT
4320 PRINT " GROUP START TINE STOP TIME"
4330 PRINT " ----------.... .....-
4340 PRINT " A ",Ta start," ",Tastop
4350 PRINT " B ".Tbstart," ",Tb stop
4360 PRINT " C ",Tcstart," ",Tcstop
4370 PRINT
4380 PRINT "'TYPE THE LETTER OF THE GROUP DESIRED FOLLOWED BY 'ENTER'."
4390 INPUT Anss$
4400 Nux scan cnt=O
4410 IF TAnss$i'uB'") THEN Muxscan cntal
4420 IF (Anss$x"C") THEN Muxc scan cnt=2
4430 Rec numxRecnumx+5*Muxscan-cnt
4440 END IF
4450 IF (Roc-nun otd<>Rec nun) THEN
4460 Rec nun oid=Re, nun
4470 CALL Get run-datu(VoLts(*),Tot_samples,Waittime,Rec-num)
4480 1
4490 I GET CALIBRATION DATA IF THIS IS NOT A CALIBRATION TEST
4500 1

4510 IF (Sw state(2)<>1000000) THEN
4520 ASSIGN @Fiie TO "/FTM/HONE DIROO/CAL FACT:,1400"
4530 ENTER lFiLe;CaL_gain(*),CaL.off(*),Loadgain(*)
4540 ELSE
4550 FOR laal TO 4
4560 FOR Ib1l TO 4
4570 CaLyain(Ia,Ib)wl
4580 CaL offCla,lb)uO
4590 NEXT lb
4600 NEXT In

4610 FOR lazl TO 130
4620 Load-gain(Wa)u1

*630 NEXT Ia
4640 END IF
4650 I
4660 Wait timenWindow 1+IdLd tim.l+Window_2+Idleotime_2+Window_3

4670 I Datasin: I
4680 I
4690 I MANIPULATE UPLOADED DATA
4700 I
4710 FOR JuO TO Chants_per_scan-1
4720 FOR 1-0 TO Numb of scans-1

4730 Volts(IJ)=Sign*Votts(I,J)*Voltsjper_bit
4740 NEXT 1
4750 NEXT J
4760 I
4770 I BREAK UP VOLTS DATA INTO VOLTb1, VOLTS2, AND VOLTS3 ARRAYS.
4780 I
4790 VlLngth=20000 16500
4800
4810 1 SET VOLTS1 TO 123.123
4821 1

4830 1
4840 1 SET THE VOLTS2 AND VOLTS3 ARRAYS TO 123.123
4850 1
4860 Ncntu(2*Uindow_l/(TIme_perchan 1*Chans_per_scn-l))-1
4870 Ncntnew=(4*Window 2/(TimeJper-chan2*Chensjperscn 2))-1
4880 NfInaL2(2*Wridow_3/(Tlmeper-chan33*Chans_per_scn_3))-1
4890 SELECT J-chanpt
4900 CASE =0
4910 I
4920 I SET ARRAY TO 123.123
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4930 1
4940 FOR J=O TO 10000 120000
4950 VoLtsl(J.0)=123.123
4960 Vo~ttM1J,l)=12

3 .123

4970 NEXT J
4980 1
4990 Kkm-1
5000 FOR JuO TO Ncnt STEP 2
5010 KkuIKk+l
5020 VotiK,):ot(,)Ctgi(.)*a-f(.)/CLgi(,)La~
ain(WiI. ¶) )
5030 VotlK~)(ot(,,)Ctgi(,2*a~f(,)/CLgi(,)Lo
_guin(U1 12))
5040 NEXT J
5050 CASE 2,4
5060
5070 1 SET.THE VOLTS2 ARRAY TO 123.123
5080 1
5090 FOR Jw0 To 10000 120000
5100 Volts2(J,0)x123.123
5110 VoLts2(j,l)u123.123
5120 Volts2b~a.0)ul23.123
5130 Vo~ts2b(J,1)-123.123
5140 NEXT J
5150 1
5160 Kko-1
5170 FOR 1.0 TO Ncntnew STEP 4 ISTEP 4
5180 IJ=Ncnt414K
5190 4.1
5200 Kk-Kk.1
5210 Vot2K,~(v~sJO*&~sn21*&-f(.)/Ctgi(.)La~
aln(W20L))
5220 VoLtr2(Kk,l1 otC+.)+a~an22*aLof22)(aigi(.)Lo
_galnCW212))
5230 Voits2b(Kk,0).(Votts(J2,20),CaL~gain(4.1)*CaL..oft(4.1))/(CaL~gaifl(

4

,1 )LoadVmln(W2'3))
5240 Voits2b(Kk~ 1)u(VoLts(Je3,0)4Cat~gain(4,2)*CaL..of(4,2))/(ClL...9Sif(

4

.2)*Load~gain(1w2L4))
5250 NEXT K
5260 CASE -6
5270 1
5280 1 SET THE VOLTS3 ARRAY TO 123.123
529U 1
5300 FOR 4.0 TO 10000 120000
5310 VoLts3C.J.0)m123.I23
5320 VoLts3(j,1)1l23.I23
5330 NEXT J
5340 1
5350 Kka-1I
5360 FOR Kx0 TO NfinaL STEP 2
5370 J=K
5380 KkoKk.1
5390 Vot3K,)(ot(,)CLgi(,)*a~f(,)/CLgi(,)La~
ain(W3L ))
5400 Vo~tts(Kk. 1)u(VoLts(J+1,0)4CaL~gain(2,2)*Cat~off(2,2))/(Caigaif(2,2)*LOuId
-galn(USL2))
5410 NEXT K
5420 END SELECT
5430 END IF I Rec-nuan'Recn&.mlotd TEST
5440 spotx=6
5450 PRINT TAOXY(1*16);Ctear tInS
5460 PRINT 'BXY(1*17);CLear_ tinS
5470 PRINT TAIJXY(1,18);CLear tinS
51.80 PRINT TAdXY(1,19);Ctemr tinS
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5490 PRINT TAHXY(1,16);"TYPE IN THE TIME AT WHICH YOUJ WISH TO BEGIN OBSERVING T
HE DATA. 11
5500 Mcnt-Mcnt+i
5510 IF (Mcnvt>i) THEN PRINT "THE LETTER *94* WILL INVOKE THE MARKER."
5520 INPUT AnsS
5530 IF (Ans~u"M") THEN
5540 CALL Mark(Spotx,FuLLj,.riod,T,Start x oLdSo~~~,n$
5550 END IF-- SoodAn)
5560 PRINT TABXY(66,16);Ans$
5570 First scanaINT((VAL(Ans$)-T off set)/(Tlunej~er-chani*ChanLsJ,.r scan))
5580 Start x=VAL(AnsS) I I THINK THIS CAN REPLACE THE PREVIOUS LINE
5590 Ask again:f
5600 i'RINT TAGXY(1,17)3,CLear_(inS
5610 PRINT TAOXY(1,18);CLear Lin$
5620 PRINT TABXY(1,19);Ctear Lin$
5630 PRINT TAHXY(i,17);"TYPE-IN THE TIME AT WHICH YOU WISH TO STOP OBSERVING TH
E DATA. 1
5640 IF (Mcnt-1) THEN PRINT "THE I-ETTER *94* 'JILL INVOKE THE MARKER."
5650 INPUT Ans%
5660 IF (AnsS-"1M") THEN
5670 CALL Mark(Sputx,Fu[L~periud,T,Sart~xotdStop~x~oidAn~s)
5680 END IF
5690 Stop xmVAL(AnsS)
5700 IF (Stop x>Wait time) THEN
5710 PRINT TABXY(1,18);CtearHnS
5720 PRINT TAOXY(1,18);"TIML REQUESTED EXCEEDS DATA LIMIT 11 TYPE ENTER To TRY
AGAIN.";
5730 INPUT Anvs
5740 GOTO Ask again
5750 END IF
5760 PRINT TABXY(66,17);AnL'S
5770 StopxýoiduStop~x
5780 Start x utdoStart x
5790 Last ScanEINTC VALCAnsS)-T off set)/(Tinu~por chanL*Chantuj,~?r scan),
5800 IF Cýast scanmuit of scans-i) THEN Last-scanuIJumb-of scans-i
5810 IF CPathi-"L") THEN GOTO Pit
5820 PRINT TABXY(1,18);CLear Lin$
5830 PRINT TAUXYC1,18);"-DO YOU WISH THE LIST TO GO TO THE (P)PNINTER OR (C)CRT

5840 INPUT AnsS
5850 IF (AnsSx'P") THEN PRINTER IS 9
5860 OUTPUT KI1D;CHRS(255)&1"K1;
5870 TuTime~j~er~chan&*(Chants~perscanaFirst_qcan-1)+T off set
5880 PRINT
5890 PR INT " "&NamnS( J -chan~pt )&"1 "&NameS( J-chan

-pt~l&" "&Namel(.J_chan-pt+2)
5900 PRINT
5910 PRINT "TIME VALUE TIME VALUE TIME
VALUE"
5920 PRINT
5930 FOR 11-First_ -can TO last-scan
5940 T-T+Time per._chianL
5950 IF (li-rO) THEN GOTO Nxt ii
5960 T12T+(Charitsj.r~rscan.1 )*TiIrnje~r-chani
5970 T241l+(Chanis~jer scan-i )Timepmr~chant
5980 Scan$-"SCAN"#
5990 IF (J -chan~pt-0) TH77N
6000 PRINT USING "-4AX.X50,2X,Sio.30E,X.SlD.3DE:,2X 5D.10 3E iX,S1D.3DE,2xSlD.30L
,lX,S10.30E"';ScanSl,tT,VoL tsl(Ii,0),Ti VoL tsl~i ( )
6010 Txil
6020 END IF
6030 IF (J-chan~ptx2) THEN
6040 PRINT USING "14A,X,5D,2X,S10.3DE,XS1O.3DE,2XSlD.3DE 1X,S1IJ.30)E,2X,SlO).31JE

ilXS510.30E",;Scanl, IiTVat ts2(Ii 0) TiVoi.ts2(Ii 1)
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6050 T-T2
6060 END IF

670 IF (J chan.tm)TE

6080 PRINT USING "-4A*X,50,2X,SlD.30E,X,SID.30E,2X,S1D.3DE,lX.S.1D.3DE.2X,S1O
.IE~X SID .30DEN;ScanS, lia,TVoL ts2b(iI, 0), Tl,Vol ts2b( Ii, 1)

6090 TaT2
6100 END IF
6110 IF (J chanjptu6) THEN
6120 PRINT USING -4A.X,S0,2X,SlD.3DE,X,S1D.30E,2X,S1D.3DE.lX,SID.3DE.2X*SlD.3DE
,IX,SID.3DEN;ScanS,Ii ,T,Vo~tt3(11,0),T1,VoLts3(li,l)
6130 TwT2
6140 END IF
6150 Nxt it: 1
6160 NEXT If
6170 PRINTER IS 1
6180 GOTO Quest
6190 Pkt: I
6200 Vert minwO.
6210 PRINT TAdXYC1.18);CLear_0LnS
6220 PRINT TAUXY(1,18);'TYPE IN THE MINIMUM VALUE OF THE VERTICAL AXIS. (DLFAUL
T m 0.0) 11;
6230 An~s$-"'
6240 INPUT AnvS
6250 If (An~o-111) THEN
6260 Vert minaVALCAns$)
6270 END IF
6280 PRINT VALS(Vart-min)
6290 Vert -wxuonge

6310 PRINT TABXY(1,19);Ctomr kInS
6320 PRINT TABXY(1,19);"TYPE IN THE MAXIMUM VALUE OF THE VERTICAL AXIS. (DEFAUL
Ym"&ef vatS90) N;
6330 AnsSa'"'
6340 INPUT An&S
6350 IF (AnS-o"1) THEN
6360 Vert maxaVAL(AnsS$)
6370 END IF
6380 PRINT VALS(Vort nwax)
6390 J~nmmpt.J~chanstrt
6400 IF (J -_chan~ptwO) THEN
6410 CALL PLot channetsIVottsl(C),Start~x,Vurtmitn,Stop~x,Vert-max,'VOLT.2 D, J_.
chun~strt,J~char.-stap,Nam.*S(*),J-nwnept,Ti tlesS,T~otffet,Scennul.Le)
"6120 END IF
61.30 IF (J~chanjptw2) THEN
61.40 J -chan strt.J ckhn-strz-.2
6450 1Jchanutop.J~cherts trt
6.460 CALL Plot channLa(VoLts2C*),Start~,Vert-mln,Stop~x,Vert-max,IVOLTSI,0,J
chan_strtI_cIhanatop,NuuS(*).J-namne,TitL~sS,T-off~s~t,Scan~size)
"670 END IF
"680 If (J-chanjpta4.) THEN
6490 J chan strt-J chan-strt-4
6500 1JchanStapuj _chan_strt
6510 CALL Ptýot~channet s(Vaot s2b(*), Startx, Vert.ini n, Stopx,Vert-max, "VOL],
"I,0,J~changstrt,J~chan~stop,NamcS(*),J~nwnep.yTIttes$, T ofsecn~i
6520 END IF
6530 IF (J chan..pta6) THEN
6540 J-chanh- trtmJ -chan -trt-6
6550 Jlchanastop-J-chan-strt
6560 CALL Plot~channeLs(VoLts3(*),Stsrt~x,Vert~mln,Stop~x,Vertmax,"VOLTS'*,U,J_
chan -strt j_chun stop,NameS(*),J namept,TittesS T_off_setScan~sizu)
6570 END IF
6580 PRINT TABXY(1,1tI);CLemrLinS
6590 PRINT TAIIXY(1,19);Clevr LinSI6600 Queut: I

'16

No



6610 PRINT TABXY(1,16);CLear_linS
6620 PRINT TABXY(1,17);CLearrinS
6630 PRINT TABXY(1.18);Ctear tins
6640 PRINT TABXY(1,19);Ctear_LinS
6650 PRINT TABXY(1,18);"DO YOU WISH TO LIST OR PLOT THE DATA AGAIN ? (Y)YES OR

(N)NO"
6660 AnsS=""
6670 INPUT AnsS
6680 IF (AnhSa"N") THEN
6690 OUTPUT 2;CLear-crt$;
6700 GOTO Main-end
6710 END IF
6720 GOTO Data-out
6730 I
6740 Main end: I
6750 I ......... END OF MAIN PROGRAM -----------
6760 PRINT "MAINEND"
6770 I
6780 SUULND
6781 I
6190 1
6791 1
6800 SUU UtiLityswitch
6810 1
6820 1 THIS ROUTINE PROVIDES AN ALL PURPOSE SWITCH TO BE USED ONCE DURING
6830 1 EACH TEST WINDOW. THE FOLLOWING DEFINES EACH SWITCH AND HOW IT IS
6840 1 INVOKED.
6850 1
6UO I SW STATE DEFINITION
6 8 7 0 I . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .
6880 1 0 ALL SWITCHES STAY OPEN.
6890 1
6900 I 1 - 30 SETS ATTENUATORS AND PULSE GEN VOLTS ACCORDING TO
6910 1 THE VALUE OF SW STATE.
6920 1
6930 1 31 - 499 PRODUCES HP-10 AND OTHER VARIOUS COMMANDS.
6940
6950 500-1000 SETS PULSE GEN PULSE WIDTHS ACCORDING TO SWSTATE.
6960 1
6970 1 1000 - SETS RELAY OUTPUT CARD RELAYS ACCORDiNG TO SWSTATE.
6980 1
6990 1 10000OU DRIVES CALIURAIION INSIkUMENIAlIuN
7000 1
7010 COM /Names/ Scanner,Cnttot ,Adl,Ad2,MuLtibuffr,Tlmer_pacer,Tiner_l,ReL
aydl_s7,Retaydl s8,ReLayydl s9,Relaydl _lO
7020 CON /Ndmes/ A_d3,A_d4,ODal,_o2,Da3,D_a4
7030 CON /Switch/ Swstate(4),Srh,Sw_windows,Wait_gate(3)
7040 1
7050 1 DETERMINE SWSTATE POINTER.
7060 1
7070 I Ipolnt=OROUND(Sw_windows/2,1)
7080 1 Ipoint=(Ij)int Mno 4)+l
7090 1
7100 Power-LGT(Sw windows)
7110 I1ointuABS(Power-3)
7120 I
7130 IF (Swstato(Ipoint)<>0) THEN
7140 IF (Sw stote(Ipoint)-30) THEN
7150 CALL St_pgenatten(Swstate(Ipolnt)) I SETS ATTENUATORS AND PULSE GEN

VOLTAGE.
7160 ELSE
7170 1 IF (Sw stute(lpoint)<30) THEN
7180 I ! SET PULSE GEN PULSE WIDTHS
7190 I ASSIGN @PuLse_uens TO 708,718
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7200 1 Wide.-(Sw-state(Ipoint)-20)*300+300 1- 30
7210 1 UideOuVALS(Wide)
7220 1 Tres.7*Wide
7230 1 Leou.7*Wfde
7240 1 TreSoVALS(Tre)
7250 1 LeeSwVALS( Lee)
7260 1 OUTPUT aPut.se gens; uWJID'&W idet&"NS, LEE"I&Le.S&I"NS,TRE'I&TreS&"NS'I
7270 I Ftfc setup("BSOTHGEMSTM ,"UIDTH",Wide$&uNS"l)
7280 1 ELSE
7290 IF (Sw State(Ipoint)<500) THEN 1 1000
7300 SELECT Sw -state~lpoint)
7310 CASE 31
7320 CALt Rotatjftopfiown(20)
7330 CASE 32
7340 CALL Rutat ftop downC-40)
7350 1 IF (Sw stato(Ipoint)-31) THEN CALL Rotat~ftop~down(20)
7360 1 IF (Sw state(Ipoint)n32) THEM CALL Rotatjftopfioun(-40)

L7370 1 IF (SwaState(lpoint)*40) THEN
r3dU CASE 33 TO 38
7390 CALL Thuim,.r(Sw~state(Ipoint))
7400 CASI 40
7410 Start(D-a4)
7420 f END IF
7430 1 IF (Sw etate(lpoint)=50) THIEN I CLOSE MANUAL CAGE IN 6W
7440 CASE 50
7450 CALL Set -reia -dl~s7Cl,1)
7460 CALL Set Te- ro dl_00(6.1)
74*/0 I END If
7480 I IF CSw state~lpofnt)u5l) THEN I SET TA AND YAU LOS TO ZERO
7490 CASE ST
7500 CALL Set reLa dl -sS(4,1) I IN ATT.,HLD
7510 CALL Set r*La-dl_.8(2,1)
7520 Ft ic~setup("ISETPS1 H VOLTAG" *"0")
7530 1 END IF
7540 I IF (Sw state(Ipoint).52) THEM I USED DY GUID GAIN
7550 CASý 52
7560 F ticaetup( "SETPSi B VOLTAG", 6OQ1 )
7570 CALL Set roei dl .8(10,1)
7580 1 ENO IF
7590 END SELECT
7600 ELSE
7610 IF (Sw state(lpointrdlflOO) THEN
7620 1 SET PULSE GEM PULSE WIUTHti
7630 ASSIGN @PuLse gens TO 708,718
7640 Wideu(Swastate( Ipoint)-500)*300+300
7650 W~deSuVALS(Uido)
7660 Tre..7*Wide
7670 Lee..7*Wide
7680 TreSaVALS(Tre)
7690 Lee~uVALIC Lee)
7700 CUTPUT @PuI se_gens;"W10"&Wi del&"INS,LLEE"&LeeS&'NS, TRE "&T rel&"NS"I
7710 I Ftic~setup("GSOTHGENS"l,"WIDTH",WtdeS&"NS"l)
7720 ELSE
7730 IF (Sw state(Ipoint)ý1000000) THEN
71740 1
7750 1 SW STATE MUST BE A 4 OR 5 DIGIT NUMBER 12 34 5
7760 1 SLOT RELAY STATE
T770 1
7"780 SLot.IMT(Sw~stste(lpoint)/1000)
T790 Ret nuin=INT((Sw~state(Ipoint)-StotlOOO0)/1U)
7800 State=Sw-state(Ipoint)-(SlotlOGO0+ReL _nUn*1U)
7810 IF (SLot-7) THEM CALL Set-reLa-dl _s7(ReI~numi,State)
P820 IF (Sot=8) THEN CALL Set reia -dl _ s8(Rel -numi,State)
7830 IF (SLot-9) THEN CALL Set-rela-dl _s9(ReI~nuii,State)



7840 IF (SLot-10) THEN CALL Set_reta dl slO(Rel. nun,State)
7850 ELSE
7860 CALL Drvpslcrddvam
7870 END IF
7880 END IF
7890 END IF
7900 END IF
791n END IF
7920 I Swustate(Ipoint)uO
7930 I
7940 SUBEND I UTILITY SWITCH
7950 1
7951 1 .******..**.***.*.****************.. *
7952 I
7960 SUB Squib driv I PAR 68
7970 CON /Test config/ Timeper chan1,TlmeJ:>erchan_2,Timejmr_chan_3,Windowl
,Window_2,Window_3,NameS(20)C1O].WlLI.W2,glWZLl,WZLZ,W2L3,JZI4,W311,W3L2
7980 CON /Test-config/ Chansperscnl ,Chans_por scn2,Chans_perscn_3,1dLetim
eo1,IdLe_time_ .Startchan, Stop chan
7990 COM /Test seLect/ FiLS(1:72)[80],Mark$[2],Test name$[80]
8000 CON /Switch/ Sw state(4),Srh,Sw windows,Wait gato(3)
8010 IF (FiL$(12)[3;2]="* ") THEN
8020 Test name$=FiLS(12)ES;16]
8030 1
8040 I SPECIFY THE Srh SWITCH USED TO START THE TEST.
8050 I 7 - EP & GUIDANCE 8 - SEEKER
8060 I
8070 Srh=7
8080 I
8090 CALL Initpgat I INITIALIZES PULSE GEMS & ATTENUATORS BUT USED HERE
8100 1 ONLY BECAUSE IT ALSO DISABLES THE ATTENUATOR SWITCH
8110 I USED IN THE Test-frae SUBROUTINE.
8120 !
8140 FOR Ijk-l TO 2 I CAUSES THE TEST TO BE DONE MORE THAN ONCE.
8150 I *
8160 ICALL ReLaycard chk
8170 I
8180 CALL ReLayinit I SETS RELAY OUTPUT CARDS TO PRE-TEST CONDITIONS.
8190 I
8200 CALL SetreLa_dl_slO(8,0)
8210 CALL Powerup("30S") I URINGS UP POWER SUPPLIES ACCORDING TO SPEC.
8220 1
8230 1 SET APPROPRIATE RELAYS
8240 1
8250 IF (Ijkml) THEN CALL Setreta dl_s8(3,G)
8260 1
8270 ICALL Regoutnts I CHECKS COPPERHEAD'S REGULATED OUTPUTS.
8280 I
8290 I ESTABLISH WINDOW PARAMETERS.
8300 1
8310 Chans per scn l=1
8320 Chansjper scn_2=1
8330 Chnnsperscn3=1
8340 Time perchan_ll.E-4
8350 Time_perchan_2=2.E-3
8360 Tiine_per chanr3=5.E-4
8370 WIndow 1=3.5E-2
8380 Window 2s3.5
8390 Windowu_=2.5
8400 I
8410 I SET SCANNER CHANNEL POINTERS ACCORDING TO (SCANNER#-1)*32÷CHANNEL#
8420 1
8430 Wltl=0
8.40 W112=32

39



84501
8460 W2l1=¶l
8470 W212433
8480 iJ2t3=65
8490 W2L4z97
8500 f
8510 W3LI=2
8520 U12u44
8530 1
8540 1 IDENTIFY CHANNEL ASSIGNMENTS IN MEANINGFUL-TERMS.
85501
8560 NarneS(0)xEA1 SQ OR"
8570 NameS( 1)sEAZSoDR"
8580 NameS(2)xs"3OV BAT"$
8590 Name$(3)z"SGG SO DR"
8600 NameS(4WuGAS SO DRH
8610 NameS(5)"SGS So OR"
8620 Name$(6)2"¶J.JN SO OR"
8630 Name$(7)=,"WEX So OR"
8640 1
8650 1 EXECUTE THE TEST.
8660
8670 CALL Test' frume
8680 CALL ReLay mnit
8690 CALL Disab-sups-da I Ftic-setup("ODISABLESUPPLYS"l)
8700 1
8710 INEXT Ijk
8720 'END IF
8730 Ftte Skip test
8740 SUBENO
8750 1
8760 1
8770 1
8780 SUB Ad Ldcat
8790 CON /Namest Scanner,Cnt tot,A dlA AdZ,NUt ti buffer,Timerpacer,Timer~l,Ret
ay dl s7,ReL my dlls8, Ret my dl s9, Re7Lay ,dl sllO
8800 CON /Namnes/ A~d3A~d4,D~al,Da2.0.a3,O~a4
8810 CON ATest configl Timeper-chan-1,Timeper~chan 2,Timeper~chan_3,Window1l
'Window 2,Window 3, NaneS(20)[10J,1,WIIZWlL,W2tl,w2L2,W2t3,W2L4,W3Ll,W3L2
8820 CON /Test canfig/ Chansyxr~scn_ ,Chansjper scn_2,Chans__per scn_3, IdLe tim
e 1,1dte tfim~e2, Start chan,Sto~p chan
8830 CON /Test-setect/ FiLS(1:72)[801,MarkS(21 Test_nauneSEB1
8840 CON /Cat fact/ CaL gain(20,20),Cat off(20,20), Jchan~pt.j~chan-begDvm-voL
ts(100),Ad votts(11O),Load~gain(130), Irc-nt,Xoff fit,Yolfffit
8850 CON /switch/ wState(4),Srh .Sw windows,wait~gate(3)
8860 1011 Gain(4,4)
8870 DIM Vits(700)
8880 IF (FilS(23)[3;2J'11 "0) THEN
8890 Test nameSEF iLl (23)t5; 16)
8900 !
8910 I
8920 ! THIS ROUTINE DRIVES THE FOUR (SCANNER-OPAMP-A/D) LINES WITHOUT
8930 I LOADS TO DETERMINE OPAMP-A/O GAIN AND OFFSET PARAMETERS. THESE
8940 ! ARE THEN USED TO OBTAIN THE TRUE VALUES OF ALL OTHER SCANNER VOLTAGE
8950 1 DIVIDERS. DIVIDER (LOAD-GAIN) VALUES AND OPANP-A/D PARAMETERS ARE
8960 !THEN STORED FOR LATER USE DURING ANALYSIS.
8970 I
8980 CALL Initjqgat I INITIALIZES PULSE GENS & ATTENUATORS BUT USED HERE
8990 1 ONLY BECAUSE IT ALSO DISABLES THE ATTENUATOR SWITCH
9000 1 USED IN THE Test-frame SUBROUTINE.
9010
9020
9030 1TURN OFF WAITS Of SECOND WINDOW
9040
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9050 Wait_gate(1)=O
9060 wait_gate(2)=O
9070 1
9080 Srh=O
9140 FOR gjk-1 TO I 1 CAUSES THE TEST TO BE DONE MORE THAN ONCE.

9150 1
9160 CALL ReLay init I SETS RELAY OUTPUT CARDS TO PRE-TEST CONDITIONS.
9170 I
9180 WAIT 1
9190 CALL Set reLa-dlslO(8,0)
9200 I CALL Powerup("30") I BRINGS UP POWER SUPPLIES ACCORDING TO SPEC.
9210 I
9220 1 SET APPROPRIATE RELAYS
9230 1
9240 CALL Set-rela-dls9(5,O)
9250 I
9260 1 SET 2P2-5 GRLAJND
9270 I
9280 1 CALL Set rela_dl s9(8,0)
9290 CALL SetreLa-dl_s9(11,0)
9300 CALL Setreta dl s9(14,0)
9310 I CALL Set reta_dl s8(1,0)
9320 1
9330 I CONNECT GUIDANCE LOADS
9340 1
9350 CALL Sotretadl sl0(8,0) I REMOVES HIGH CURRENT SEEKrn LOADS
9360 I FROM THE CALIBRATE BUS
9370 CALL Set_reLadls8(15,1) I DISCONNECTS HIGH CURRENT RESISTOR PLATE
9380 1 LOADS FROM CAL BUS
9390 1
9400 Fticsetup("INITDVM") I INITIALIZE THE DVM
9410 1
9420 I CLOSE CHANNEL 7
9430 I
9440 Ftic setup("CONNECTDVN", "7" )
9450 1
9460 I SET OUTSIDE ACCESS RELAYS(TO CHANNEL 7 OF DV14)
9470 1
9480 CALL Set reta dl_slO(13,1)
9490 CALL SetreLadlslO(14,1)
9500 I
9510 I SET D/A VOLTAGES TO ZERO OR 5 VOLTS
9520 I
9530 VoLts-O
9540 IF (Ijku2) THEN Vottsw5
9550 Preset(Dal,VoLts)
9560 Preset(Da2,Volts)
9570 Preset(Da3,Votts)
9580 Preset(D a4,Votts)
9590 Start(D-al)
9600 Start(D_a2)
9610 Start(D-a3)
9620 Start(Da4)
9630 !
9640 1 SET PSIB TO ZERO
9650 1
9660 Ftic-setup(QINITPSIB', "0" ,.75")
9670 1
9680 I CONNECT THE DVM TO THE POWER SUPPLY
9690
9700 ! CONNECT THE POWER SUPPLY TO ALL OF THE COPPERHEAD OUTPUT ATTENUATORS
9710 1 IN SUCH A WAY AS TO APPLY A NEGATIVE VOLTAGE
9720 !
9730 OUTPUT 709;"CHAN?"
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9740 ENTER 709;A
9750 PRINT "CHANNEL ",A," IS CONNECTED AND THE D/As ARE SET TO ",VoLts," VOL
TS."

9760 I

9770 I SET PS1B TO NEGATIVE POLARITY
9780 I
9790 CALL Set reLadluslO(5,0)
9800 CALL Set-reLa-dl sl1,0O)
9810 CALL Set reisadla10(200)
9820 CALL Set reta d1_s10(3,0)
9830 WAIT 2.OE-2
9840 I
9850 PRINT "APPLY ONLY THE DC SUPPLY TO THE LOADS AT THIS TIME."
9860 PRINT
9870 PRINT "TYPE ENTER TO CONTINUE."
9880 INPUT AnssS
9890 PRINT
9900 PRINT "SET THE FOLLOWING CALIBRATION SWITCHES TO THE ""0"" POSITION."
9910 PRINT "ALL OTHER SWITCHES SHOULD BE IN THE ""G"" POSITION."
9920 PRINT "AND TYPE ENTER TO CONTINUE."
9930 PRINT
9940 PRINT "P2-2,P3-2,P2-4,P3-4,ALL"
9950 PRINT
9960 INPUT Anss$
9970 Ft ic-setup( "SETPS1 BVOLTAG","9")
9980 CALL Read dvm(Dvn no,7,UnitsS,Reading)
9990 UAIT 2
10000 I CALL Read dvm(Dvm.no,l,UnitsS,Reacb)
10010 I NeadinguReading-keadb
10020 DvOvoLts(1)=Reading
100301 CALL Regoutpts I CHECKS COPPERHEAD'S REGULATED OUTPUTS.
10040 I
10050 1 ESTABLISH WINDOW PARAMETERS.
10060 1
10070 Chansper acn 1.1
10080 Chanaper scn_2-1
10090 Chans.per scn 3-1
10100 Time_par_chan-1 .E-4 11E-4
10110 TIme•.per chan 2l.5E-2 120 12E-3
10120 Time._perchan 3=1 .E-4
10130 Window 1.1 .E-Z 112E-3
10140 Window 2m63 13.5
10150 Window-3-1.E-4 12.5
10151 I
10160 Sw windownslO I SAYS THAT THE UTILITY SWITCH WILL BE USED IN
10161 I WINDOW 2
10162 I 100 FOR WINDOW I , 10 FOR 2, AND I FOR 3.
10163 Sw state(2)-1000000 !IDENTIFIES A RUN AS BEING FOR THE PURPOSE OF
10164 1 CALIBRATION.
10166 1
10167 I SET SCANNER CHANNEL POINTERS ACCORDING TO (SCANNER#-1)*32+CHANNEL#
10168 t
10169 W1LI=0
10170 Wl12=32
10171 1
10172 W2L1=7
10173 W212=44
10174 W2L3-68
10175 W214.103
10176 1
10177 u3L*12
10178 W3t2-34
10179 1
10180 I IDENTIFY CHANNEL ASSIGNMENTS IN MEANINGFUL TERMS.
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10181 I
10182 Name$(O)x1"EA ISODOR"

"10183 NameS(1)u"EA2_SOOR"
10184 NameS(2)"'SC/OP/AO1"
10185 NameS(3)-"SC/OP/AD2"
10186 NameS(4)u="SC/OP/AD3"
10187 NameS(5)z"SC/OP/AD4"
10188 NameS(6)u"WAIN SO OR"
10189 NameS(7)u"EX SO DR"
10190 I
10191 I EXECUTE THE TEST.
10192 1
10193 CALL Test frame
10194 CALL Disabsupsda I Ftic-setup("DISABLESUPPLYS')
10195 1

10196 NEXT Ilk
10197 1
10198 f A_0 AND OP AMP GAINS AND OFFSETS COMPLETED. NOW DETERMINE
10199 I ATTENUATOR VALUES FROM4 THE FOLLOWING MEASUREMENTS.
10200 I
10201 I DisabLe mxctrl(A dl)
10202 I DisabLe mxctrt(A d2)
10203 I DisabLe mxctrL(A d3)
10204 I DisabLe mxctrL(A d4)
10205 Set-switches(Scanner,O)
10206 GOTO Jmp_over
10207 Ftic-setup( "SET PS1BVOLTAG", "9"1)
10208 DIN Dropfact(S)
10209 FOR Izi-i TO 5
10210 CALL Ground seiect(Izi)
10211 WAIT 2.0E-2
10212 CALL Read dvm(1,7,Unit$,Reading_in)
10213 WAIT 3
10214 CALL Read dvm(1,1,UnitS,Reading..drop)
10215 Dropjfact(lzit-Reading..drop/Reading_in
10216 NEXT Izi

10217 Jmp_over: I
10218 Ftic setup("SETPS1BVOLTAG","O")
10219 PRINT "REMOVE THE nC SUPPLY FROM THE LOADS AT THIS TIME AND"
1022U PRINT "APPLY ONLY THE PULSE GENERATOR TO THE LOADS."
10221 PRINT
10222 PRINT "TYPE ENTER TU CONTINUE."

10223 INPUT AnssS
10224 1 Ftic setup("SETPS1BVOLTAG',"1.5"]
10225 I Ftic setup( "SETPSlBVOLTAG","28")
10226 1
10227 I CHOOSE THE TYPE OF CALIBRATION TO BE PERFORMED. (SEEKER OR EP)
10228 1
10229 Bad:I
10230 PRINT
10231 PRINT "DO YOU WISH TO PERFORM AN EP(E) - A SEEKER(S) CALIBRATION 7"

10232 INPUT AnssS
10233 IF (Anss$="E") THEN
10234 CaLtypezl
10235 CALL Set-reia d1_slO(8,O) I APPLIES HIGH CURRENT EP LOADS
10236 ELSE
10237 IF (AnssS'>"S") THEN
10238 PRINT "ERROR -- AN IHOROPER TEST CHARACHTER HAS BEEN CHOSEN."
10239 PRINT "TYPE ENTER TO TRY AGAIN."
10240 GOrO Bad
10241 END !F

10242 CaLtype=2
10243 END IF
10244 PRINTER IS 9
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10245 1
10246 I
10247 I DEFINE THE INPUT VOLTAGE PULSE HEIGHTS, GROUND SELECTIONS,
10248 1 EXPECTED LOADS ASSOCIATED WITH EACH CHANNEL, AND THE PIN NUMBER
10249 I FOR EACH CHANNEL.
10250 I
10251 DIM Chan sup(127),Chan gnd(127),ChantIoad(127),Chan_plnr(127)[8]
10252 DIM PuLsei_mp(6),Chan gr'Q(6)[8],Ret.drop(127),Chanret(127)
10253 I
10254 1 CASE NUMBER PULSE HEIGHT
10255 1
10256 I 2 11 VOLTS
10257 I 3 13 VOLTS
10258 I 4 24 VOLTS
10259 I 5 29 VOLTS
10260 I 6 9 VOLTS
10261 1
10262 DATA 2,2,5,3,6,5,6,6,6,5,6,6,6,6,6,6,6,6,6,6,6,6,6,6,6,6,6,6,6,6,6,6
10263 DATA 2,5,5,6,6,2,6,5,6,5,3,6,6,3,6,6,6,6,6,6,616,6,6,6,6,6,6,6,6,6,6
10264. DATA 6,5,3,5,6,6,6,6,5,5,6,6,6,6.6,6,6,6,6,6,6,6,6,6,6,6,6,6,6,6,6,6
10265 DATA 6,5,6,5,3,6,6,6,5,3,6,6,6,6,6,6,6,6,6,6,6,6,6,6,6,6,6,6,6,6,6,6
10266 READ Chansup(*)
10267 1
10268 1 CASE GROUND SELECTION
10269 I
10270 1 1 2P3-18
10271 I 2 2P3-17
10272 1 3 2UlA-6
10273 I 4 2W1D-6
10274 1 5 2P2-5
10275 I 6 2P3-5
10276 1
10277 Char_g ndS( 1 )-"2P3-18"
10278 Chn gndS(2)u"2P3-17"
10279 Chan gndS(~ "N)IA-6"
10280 Chn gndS)S M "20 1D- 6"
10281 ChangndS(5)"S2P2-5"
10282 Chn..gndS(6)-•'2P3 _5"
10283 !
10284 DATA 1,1,1,2,4,2,2,2,3,3,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1
10285 DATA 1,1,1,2,4,2,2,2,3,3,3,2,2,3,3,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1
10286 DATA 1,1°3,5,2,I°2,2,3,3,I,2,1,1,1,1,1,1,1,1,1,1,1,I,1,I,1,I,1,1,1
10287 DATA 111,, 112,° 111,,, 1I11111, 11II1I1 I

10288 READ Chan_gnd(')
10289 I
10290 DATA 6, , , , , , , , , , , l, , l, 1, l l, , , , , 1, l 1, l

10291 DATA 5,1,1,2,4,2,2.1,3,3,3,2,2,3,3,1,1,1,1,1,1,1.1,1,111,1,11,1
10292 DATA 1,1,3,6,2,1,2,2,3,3,1,2,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1
10293 DATA 1,1,1,5,2,1,1,2,3,3,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1
10294 READ Chan ret(*)
10295 I
10;96 I EXPECTED LOAD VALUES
10297 1
10298 DATA 1E3,lE3,1E3,1.422E6,1E20,1.2E6,1E20,1E20,1E20,7.5E3,1E20,lE20
10299 DATA 1E20,IE20,1E20,1E20,1E20,1E20,E220,1E20,1E20,1E20,1E20,1E20
10300 DATA 1E20,lE20,1E20,1E20,1E20,1E20,1E20,1E20
10301 I
10302 DATA 1E3,1E3,1E3,1E20o,1E20,149.2E3,1E20,IE3,1E20,oE20,1.511E6,1E20
10303 DATA 1E20,1.511E6'1E20,1E20
10304 DATA 1E20,1E20,IE20,1E20,1220,1E20,1E20,1E20,1E20,1E20,1E20,1E20
10305 DATA 1E20,1E20,1F20,1E20
10306 !
10307 DATA 1E20,1E3,1.511E6,10E3,1E20,1E20,1E2O,1E20,10E3,10E3,1E20
10308 DATA 1E20,1E20,1E20,1E20,1E20,1E20,12.'0,1E20,1E20,1E20,1220,1E20
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10309 DATA 1E20,1E20,1E20,1E20,1E20,1E20,1E20,1E20,1E20
10310 I
10311 DATA 1E20,1E3,1E20olOE3,1.422E6,1E20,1E20,IE20,lOE3,1.511E6
10312 DATA 1E20,lE20o1E20,1E2O,1E20,1E20,1E20,1E20,1E20,1E20,1E20,1E20
10313 DATA 1E20°,E20,1E20,1E20olE20,1E20,1E20,.1E20,1E20,1E20
10314 1
10315 READ Chan-Load(*)
10316 1
10317 DATA "2P3- 2", "2P3-20", "2P2-12", "2W1C-4", "2W1D- 17" ° "2P3-22",6"2P2- 7"

10318 DATA "2P3-21", "2W1A- 11", "2WIA-3"
10319 DATA mes, fiail , seemmaaIII H se* easeHot

10320 DATA *"'"
10321 I
10322 DATA 112P2-2"i,"i2P2-25", 1i2P2--15"e, "2W1D-19","2P2-21 ","2P3-10", "2W1D-21"
10323 DATA "2P2-15","2W1A-12","2W1A-3","2W1A-4","2P3-9", "2P3-21"o,"2W1A-5"
10324 DATA "2W1A-7"
10325 DATA flill fill, ill, I lO, ill, I'll, , I'll, mime 'illm ii 'ell, ie se, ee, fill*° , salle *m 1% sIal

10326 !
10327 DATA -- I-,"a2P2-19","2W1A-5","2P3-4", "f2P2-22"a, iee, "2W1D- 7", 62P3- 8-, "2W1A- 8"
10328 DATA ei2W 1A-2a, 2"1,1,2W1C- 12"
10329 DATA 11"l ,i1'e lle , 'its, s fe , ie, I'sl, 1 iee, , , s 611,m fill , ,im mm eisa ll, sesa ,l , fis "ll, fi, llli

10330 I
10331 DATA 'l", -12P3 25", to% "M2-24e, "P3M-6, see, mime, 12P3 916, 112W1A- 10me, 12WI A- 551
10332 DATA mess, lolle seem maim sea lsll, sees Ifa m l, , ilese,, sillm sii lo, m ilme ei , 1ess i ltiiI

10333 DATA "1"e,1s"1
10334 READ Chan_pjnS(*)
10335 I
10336 DATA 0,9,11,13,24,29,9
10337 READ PuLse amp(*)
10338 I
10339 I
10340 FOR Sup_ ndx=2 TO 6
10341 PRINTER IS 1
10342 Set switctes(Scanner,O)
10343 PRINT "SET THE PULSE GENERATOR'S TRIGGER SWITCH TO MANUAL AND"
10344 SELECT Sup indx
10345 CASE 2
10346 PRINT "SET THE INPUT'S PULSE HEIGHT TO 11 VOLTS AND TYPE ENTER"
10347 PRINT "TO CONTINUE."
10348 INPUT AnssS
10349 CASE 3
10350 PRINT "SET THE INPUT'S PULSE HEIGHT TO 13 VOLTS AND TYPE ENTER"
10351 PRINT "TO CONTINUE."
10352 INPUT Anas$
10353 CASE 4
10354 PRINT "SET THE INPUT'S PULSE HEIGHT TO 24 VOLTS AND TYPE ENTER"
10355 PRINT "TO CONTINUE."
10356 INPUT An$sS
10G57 CASE 5
10358 PRINT "SET THE INPUT'S PULSE HEIGHT TO 29 VOLTS AND TYPE ENTER"
10359 PRINT "ITO CONTINUE."
10360 INPUT AnssS
10361 CASE 6
10362 PRINT "SET THE INPUT'S PULSE HEIGHT TO 9 VOLTS AND TYPE ENTER"
10363 PRINT "TO CONTINUE."
10364 INPUT Anss$
10365 END SELECT
10366 PRINT
10367 PRINT "REMOVE THE SCOPE FROM THE .YSTEM."
10368 PRINT "T)PE ENTER TO CONTINUE."
10369 INPUT Anss$
10370 PRINT
10371 PRINT "SET THE PULSE GENERATOR'S TRIGGER SWITCH TO EXTERNAL."
10372 PRINT "TYPE ENTER TO CONTINUE."
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10373 INPUT Ansas
10374 FOR Grxdindxm1 TO 5
10375 CALL Ground selectCGnd mndx)

ii10376 FOR Ijk-O TO7127 1 67 TO 68
10377 IF (Cat ftagal) THEN
10378 PRINT "RETURN SWITCH TO ""lGI6" POSITION AND TYPE ENTER TO CONTINUE. I

10379 INPUT Anass
10380 Cat flagmO
10381 END IF
10382 1 Disabke-extrirA-di)
10383 1 Disabte extrigCAQ)
10384 1 Disabie extrig(A d3)
10385 1 Disable extrig(A-d4)
10386 1 lkmljk-1
10387 IkuIlk
10388 Set-swi~tches(Scanner, 0)
10389 1 OPEN TIMER To SCANNER RELAY HERE
10390 CALL set rota di a7(10,0)
10391 Dlsabte-extrig(Scanner)
10392 WAIT 2.OE-2
10393 Fit_.ointer-3 1 3 LINEAR , 4 -A*EXP(BX+CX2)

10394 SELECT 1k
10395 CASE 432
10396 IF (Chan-Sup(Ik)<>Supjindx) TNEN OOTO NextiJjk
10397 IF (Chan_9nd(Ikj-,Gndifndx) THEN GOTO Next ilk
10398 GOSUB Cat swi tch
10399 1 G010 NEXT 1.1K
10400 1 EnabLe extrig(A dl)
10401 Write -start -chn(Scarmer, 1k)
10402 WAIT .1
10403 Set sw~itch~s(Scanner.1)
10404 WAIT .1
10405 Ad now1
10406 GOSUB Got data
10407 SELECT Fltpointar
10408 CASE m3
104091
104101 USED FOR A LINEAR FIT
10411 Lodgi~j~(odn~-a~f(,1)(a~an21*RaigORai

104121
104131
10414 CASE -4
10415 Aeq9aCatgain(3,O)
10416 Beq9nCaL~gainC3,I)
10417 Ceq9=Cat~gsin(3,2)
10418 Constl=uLOG((Reading~b4Yoff-fit)/Aeq9)
¶0419 Vlnýquad~l.(-Beq9.SQRTCUeq9*Bhq9-4*Constl*Ceq9))/(2*Ceq9)
10420 yin _quad 2.(.ilo9-SQRT(Beq9*9aq9-4*Constl*Cvaq9))/C2*Ceq9)
10421 Load -gain(ijk)2(MAX(Vin~quad_1,Viniquad-2)-Xoff~fit)/Reading~a
10422 END SELECT
10423 CASE 32 To 63
10424 IF (Chan-sup(Ik:'-4Sup~indx) THEN GOTO Nextsjjk
104ý.5 IF (Chan~gnd(Ik).cGndindx) THEN GOTO mext~ijk
10426 GOSUB Cat swiltch
10427 1 IF (Ik-43i) THEN GOTO Next ijk
10428 1 PRINT "SET CALIBRATE VOLTAGE TO 11-.5 VOLTS."
10429 1 INPUT AnasS
10430 1 Enabt*e extrig(A d2)
10431 WrIte start chn(iScanner, 1k)
10432 Set swi tches(Scanner, 1)
10433 1 CALL Read-dvm(1,7,Unlt$,Readingda)
10434 ! Tot read*O
10435 1 FOR Lp-1 TO 20



10436 1 Start(A -d2)
10437 1I nput(A Q,Reoding~b)
10438 1 Tot readmTot read+Readi ng~b
10439 1 NEXT Lp
10440 1 Reading b=-Tot read/20
10441 Ad no*2
10442 GOSUi Got~ data
10443 SELECT 7ft~pointer
10444 CASE m3
104451
104461 USED FOR A LINEAR FIT
10447 Load gain( Ijk)u(Reading b-CaL otf(2,2) )/(Cat~gain(2,2)*(Reading~a-Readin
_qc))
104481
104491
10450 CASE m4
10451 Aeq9uCatijain(4,0)
10452 8eq9uCat~gain(4.1)
10453 Ceq9-CaL~galn(4,2)
10454 Constl.-LOG((Reading~b+Yoff~fit)/Aeq9)
10455 yin quad 1.(-Bcq9+SORT(ULlq9*Ueq9.4*Constl*Ceq9) )/(2*Ceq9)
10456 Vin~quad_2u(.Bec!9.5QRT(Beq9*5eq9-4*Constl*Ceq9) )/(2*Ceq9)
10457 Load -ain(Ijk)v(MAX(Vinquad~lVin..quad-2)-Xoff..jit)/Reading~a
10458 END SELECT
10459 CASE 6.4 TO 95
10460 IF (Lhanasup(Ik)-cýSup~incix) THEN GOTO Ne xt ujk
10461 IF (Channgnd(Ik)-Gnd-indx) THEN GOTO Next ilk
10462 GOSUB Cal-switch
10463 1 GOTO Next ijk
101.64 1 Ensb1,eextrig(Adc3)
10465 1 IF (lkw68) THEN
10466 1 Ftic-setup(I'SETPS1D-VOLTAGI" on
10467 1 END If
10468 Write start chn(Scannor, 1k)
10469 Set awl tchesCScanner, 1)
104.701 CALL Read dvrn(1*7,Unit$,Reading a)
10471 Tot read-'0
104721 ZzuO
104731 Tot LoadmO
10474 Zz chi: 1
104751 ZzuZz~1
104761 IF (ZzS) THEN GOTO Jnip here
10477! Vot vaLz-.15 Zz4.8
104781 Vol vaLzSuVALS( Vol va1,x)
10479! Ftlc~setup('ISET-PS1B-VOLTAG",VoL-vaizS)
10480! WAIT 1
10481! CALL Read dvfm(1,7.UnitS*Reading a)
10482! FOR Lpal To 20
10483! Start(A-d3)
10484! Input(A d3,Reading~b)
10485! Tot road=Tot read+Readi nvb
10486! NEXT Lp
10487! Reading bx-Tot read/20
10488 Ad-no*3
10489 GOSUS Get-data
10490 SELECT Fitjpointer
10491 CASE x3
10492!
10493! USED FOR A LINEAR FIT
10494 Lodgi~l~(adn~-a~f(,)/Clgi(,)(edrgaRai

104951 Tot Load-Loadgqain(1Ijk)+Tot_(oud
104961 GOTO Zz~chk
10497 Jiip here:I
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104981 Load-gain( IJk)=TotLoad/7
104991
105001
10501 CASE m4
10502 Aeq9mColgain(5.0)
10503 Beq9-CaL~gain(5.1)
10504 C~q9*CaL..gain(5,2)
10535 Constlu-LOG((Reading-b-"offjfit)/Aeq9)
10506 yin _quad 1u(-Beq9,SQRT(IUeq9*Deq9-4*Constl*Ceq9))/(2*Ceq9)
10507 yin -quad Zuc .9.q9-SQRT(Beq9*9eq9-4*Constl*Ce9) )I(2*Ceq9)
10508 Load gain(Ijk)uQIAX(Vin..quad 1,Viflquad_2)-Xoff fit)/Readifg.~
10509 Lodgi~j)(edn-:C-~an4,)Ctof22)(a~an41*e
di ng-a
10510 END SELECT
'10511 CASE '>95
10512 IF (Chan-sup(Ik)-Supjfndx) THEN GOTO Next...Ik
10513 IF (Chan~gnd(Ik)<>Gndjindx) THEN GOTO Next ljk
10514 GOSUB Cal, switch
10515! IF (Ik,-99) THEN GOTO Next ijk
105161 PRINT "SET CAL18RATE VOLTAGE To 27 VOLTS."

10517 1 INPUT Anss$
10518 1 Enabte extrig(A d4)
10519 Write -start chn(Scanner, 1k)
10520 Set iwi tches(Sconner, 1)
105211 CALL Read dvm(l1,7,Uni tS,Reading_&)
105221 Tot-readmO
105231 FOR Lp-l TO 20
10524! Start(A~d4)
105251 i nput (Afi4, Reali ngb)
105261 Tot roaduTot~r**d+Readfng~b
105271 NEXT Lp
1052B! Readlng~lbu-Tot~read/20
10529 Ad no&4
10530 GOSUB Got date
10531 SELECT Fit~pointer
10532 CASE m3
10533!
10534! USED FOR A LINEAR FIT
10535 Lodgi~j)(edn~-a~f(,2)(a~an42*Ooig&Rai
g-c))
105361
105371
10538 CASE m4
10511 Aeq9uCaL~galn(6.0)
1054P, Beq9.CotgainC6,1b
10541 Ceq9uCaL~gain(6,2)
10542 Conatl.-LOG((Reading b+Yoff fit)IAe4i9)
10543 VIn quad 1.(.Baq9,SQRT(Beq9ZBeq9-4-Conht1*Ceq9))/(2*Caq9)
10544 Vln quad_2-(.Beq9-SORT(Beq9htaeq9-4*Constl*Ceq9))/(2*Ceq9)
1054 '5 Load~galn(Ijk)s(MAX(VIn~quadl1,Vin~quez _)-Xolffit)/Readlflg...
10546 Lodgi~j)(edn~+a~an4,)Ciof41)(a~an42*e
ding a)
10547 END SELECT
10548 1 CASE ELSE
10549 1 Load gain(Ijk)u1
10550 END SELECT
10551 PRINT "4 CHANNEL NUMBER LOAD GAIN"
10552 PRINT
10553 PRINT "4 ",Ijk,Load~gain(Ijk)
10554 PRINT
10555 Next ilk: 1
10556 NEXT Ijk
10557 NEXT Und indx
10558 NEXT Sup mndx
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10559 Set switches(ScannerO)
10560 PRINT
10561 GOTO Leap
10562 FOR KchzO TO 128
1056- PRINT "CHANNEL NUMBEk a ",Kch
10564 PRINT "OLD LOADGAIN a ",Loadcgain(Kch)
10565 SELECT Kch
10566 CASE <32
10567 1oadgain(Kch)=Load-gain(Kch)+(1-Loadgaln(7))
10568 CASE 32 TO 63
10569 Load-gain(Kch)uLoad_gain(Kch)+(1-Loadgain(44))
10570 CASE 64 TO 95
10571 Load gain(Kch)-Loadgain(Kch)+(1-Loadgaln(68))
10572 CASE >95
10573 Loadgain(Kch)rLoadgain(Kch)+(1-Loadgain(103))
10574 END SELECT
10575 PRINT
10576 PRINT "NEW LOADGAIN.w ",Loadgain(Kch)
10577 PRINT
10578 NEXT Kch
10579 Leap: 1
10580 1 CALCULATE A CALIBRATION FACTOR
10581 1
105821PRINT
105831PRINT "OFFSET CAL-FACTOR AVERAGE VOLTS OUT DVM IN OFFSET"
105841PRINT
105851 FOR 1.O TO 6 STEP 2
105861 FOR JwO TO 1
105871 Cat_fact(I,J)•Avg voLts(l,J)/(Reading-Offset)
105881 PRINT OffsetCaLtfact([,J),Avgvotts(I,J),Reading,Offset
105891 NEXT J
105901 NEXT I
10591 I
10592 I PRINT CALIBRATION DATA
10593 PRINTER IS 9
10594 1
10595 PRINT " CALGAIN_1 CALGAIN_2 CALGAIN_3 CALGAIN_4
of

10596 PRINT
10597 PRINT CaL-galn(2,1),Cat_galn(2,2),CaL_gain(4,1),CaLgain(4,2)
10598 PRINT
10599 PRINT " CAL OFF 1 CALOFF 2 CAL OFF 3 CALOFF_4"
10600 PRINT
10601 PRINT Cal off(2,1),Catoff(2oZ),CaL-off(4ol),Catoff(4,2)
10602 INTEGER Ic_prt
10603 FOR Ic¢0 TO 127
10604 IF (Ic MOO 32uO) THEN
10605 PRINT
10606 OUTPUT 9;CHRS(12)
10607 IF (Ic-0) THEN PRINT USING Format
10608 Format: IMAGE 4/,26X,"LOAD CALIBRATION REPORT"
10609 PRINT
10610 PRINT
10611 PRINT
10612 PRINT "SCANNER ",INT(Ic/32)+1
10613 PRINT
10614 PRINT "CHAN PIN WRT GNO RET GND DVD LOAD DVD GAIN CAL VL
TG RET DROP"
10615 PRINT
10616 END IF
10617 Load_gain_prt.INT(Loadgain(Ic)*l.E+5)/1.E+5
10618 lc_prtalc
10619 PRINT Icprt,Chanpin$(Ic),Ch..n_gnd$(Chan_gnd(Ic)),Chlangnd$(Chan_ret(ic)
),Chan toad(Ic),Load gain prtPulseud•(Chansup(Ic)),Retdrop(Ic)
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10620 NEXT Ic
10621 I
10622 I STORE CALIBRATION DATA
10623 I
10624 PRINT
10625 PURGE "/FTM/IOI4E DIROO/CAL FACT:,1400"
10626 CREATE ASCII "/FTM/HONEDIROO/CALFACT:,1400",200
10627 ASSIGN @FiLe TO "'/FTNh/4ME DIROO/CALFACT: 1400"
10628 OUTPUT aFiLe;CaL_gafn(*),Cai.off(e.,Load.gain(*)
10629 I END IF
10630 PRINTER IS 1
10631 PRINT "REMOVE THE PULSE GENERATOR NOW III"
10632 PRINT
10633 PRINT "TYPE ENTER TO CONTINUE."
10634 INPUT AnssS
10635 CALL Relsy_in|t
10636 1
10637 CALL Stt_raLiadl_s8(15,0) I DISCONNECTS HIGH CURRENT SEEKER LOAD
10638 I DIVIDERS
10639 I
1060 Ftte skip test
10641 Get data:l
10642 PRINTER IS 1
10643 I
10644 Tot readmO
10645 ITot read totwO
10646 FOi Lp-T TO 1 1 2
10647 I Adjust: I
10648 Tot read=O
10649 1
10650 I SET UP DVM TO TRIGGER ON ITS EXTERNAL INPUT, DELAY FOR 2E-3 SECONDS
10651 I AND GET A DCV (AVEkAGE) OVER AN INTEGRATION TIME OF 1.7E-3 SECONDS.
10652 I
10653 CLEAR 709
10654 OUTPUT 709;"RESET"
10655 I OUTPUT 709;"DCV 30,011"
10656 i WAIT 5
10657 I IF (Lpx2) THEN
10658 1 OUTPUT 709;"0CV .29"
10659 I ELSE
10660 OUTPUT 709;"DCV 30'
10661 1 END IF
10662 OUTPUT 709 USING "M,,K";"TARM HOLD;"
10663 OUTPUT 709;"TERN,2"
10664 1 OUTPUT 709;"TERN7"
10665 1 ENTER 709;Aris
10666 1 PRINT "TERNM", Ans
10667 OUTPUT 709;"CHAN,70
10668 1 OUTPUT 709;"CHAN?"
10669 1 ENTER 709;Ans
10670 1 PRINT "CHANR",Ans
10671 1 IF (Lp*2) THEN OUTPUT 709;"CHAN,1"
10672 OUTPUT 709;"O(LAY 2E-3"
10673 OUTPUT 709;"NPLC .11"
10674 OUTPUT 709 USING "U,K'";"TARM 1;"
10675 CAJTPUT 709 USING "#,K";"TRIG EXT;"
10676 OUTPUT 709;"NRDGS 1,2"
10677 I OUTPUT 709 USING "#,K";"TARN SGL.O;"
10678 Init(Mutti buffer)
10679 InIt(A dl)
10680 Init(A d2)
10681 Init(A d3)
10682 init(A d4)
10683 1 Inii(MuLt ibuffer)

50



10684 Set range(A-d1 10)
10685 Set range(A d2, 10)
10686 Set -range(A-d3, 10)
10687 Set-rang*(A dI4,10)
10688 Urite-dif-count(Multilbuffer,0)
10689 Write-wpointer(MuLti~buffer.0)
10690 Write~rpointer(Multi~buffer,0)
10691 Set ext~pac In9(Scanner)
10692 Disabie extrig(Scanner)
10693 Set -croispoint (Scanner)
10694 Triggers-65536-366
10695 Output(Cnt tot,Trlggers)
10696 Set periodtScanner,1 .0E-5)
10697 IPRINT "START SCANNER."
10698 9 INPUT Anse$
10699 1 WAIT 2
10700 1 OUTPUT 710;"VSET 3,011
10701 9 WAII 2
10702 WAIT 1
10703 OUTPUT 710;"VSET 3,ll&VALS(Putsoanmp(Sup~indx))
10704 WAIT .02
10705 Start(Scanner)
10706 Spin: 1
10707 Check done(Cnt~tat,Cnt~ftug)
10708 IF (Cnt fLuq<>1) THEN
10709 GOTO Spin
10710 ELSE
10711 Enabie - ockouu(HuLti buffer)
10712 OUTPUT 710;"VSET 3.0"-
10713 WAIT 1
10714 PRINT "DATA COLLECTED"
10715 END IF
10716 Read wpolnter(Mu~til buffer,Ans)
10717 PRINT Ana
10718 Set fifo in(MuLti buffer)
'10719 WrIte rpolntar(Mu~ttlbuffer,796)
10720 1 IF CLpxlO) THEN
10721 CONTROL 32,1;0
10722 Input rbLochc(iuLtl~buffer,Vtts(*),665)
10723 CONTROL 32.1;1
10724 1 END IF
10725 Icnt=0
10726 Tot reocd-U
10727 FOR Ixdm1 To 165
10728 Icntslcnt+l
10729 lzdn(Ixd.1)*4+(Ad no-1)
10730 Vtts(Izd)u.1*Vtts(Izd)*5.0E-3
107131 Tot rerdxVtts( Izd)*Tot rend
10732 NEXT Ixd
10733 Tot reodm~ot read/Icnt
10734 1 Dutyin.1
10735 1 Tot readaTot read/Duty
10736 1 Tot-read-totsTot-read tot+Tot read
10737 1 PRINT "TRY AND GET DATA"
10738 1 INPUT AnssS
10739 1IF (Lpol) THEN
10740 Read intnhýTnt rend
10741 ENTER 709;Reading~a
10742 PRINT "AVERAGE INPUT VOLTAGE a "1,Roadlng-a
10743 PRINT "AVERAGE OUTPUT VOLTAGE - "1,Readfng~b
10744 1PRINT "TURN OFF 30V PULSE GENIRATOR."
10745 1 INPUT AnssS
10746 1 OUTPUT 709;"CHAN,l"
10747 9 OUTPUT 709;"TRIG SGL'l



10748 1 PRINT "TYPE ""G"" FOLLOWED BY A RETURN TO RESUME CALIBRATION."
10749 1 PRI!NT

10750 PRINT "TYPE RETURN BY ITSELF TO ADJUST THE INPUT PULSE LEVEL."
10751 1 INPUT Anss$

10753 1ELSE
am 

17521 I (AssS-l~l) TEN 
OTOAdjust

107% 1z ENTER 709; R_*d-c
10755
10-756 1IF COPPERHEAD'S MEASUREMENT IS MADE WITH RESPECT TO A GROUND WHICH

10757 1IS DIFFERENT FROM THE LOAD'S RETURN, 00 NOT REPLACE THE RETURN LINE

10758 1VOLTAGE DROP LOST WHILE ELIMINATING ERRONIOUS I*R DROPS (READING C)
10759 1 GENERATED BY CURRENTS SHARING THE SANE RETURN LINE DURING CALIBRATION.
10760 1

10761 GOTO Leap_1
10762 RAed cuOrop_fact(Gndlirdx)*Reading_a
10763 Reading•c=R ed c
10764 StLECT 1k .
10765 CASE 0,32,39,67
10766 GOTO No-drop
10767 CASE ELSE
10768 Linebcur-Reading a/Chan toad( 1k)
10769 Reading_cuR_edc-.25*L ne_cur
10770 END SELECT
10771 No drop: I
10772 PRINT "AVERAGE LINE DROP m ",R-ed-c
10773 Ret drop( I k)-R_ed.c
10774 Leap 1:
10775 Reading_€cO
10776 I END IF
10M77 I PRINT "TYPE ENwaE TO GO AGAIN."
10778 I INPUT AnesS

¶0779 NEXT Lp
10780 RETURN
10781 CaL switch: I
10782 SELECT 1k
10783 CASE 1.2,33,34,39.65.97
10784 PRINT
10785 PRINT "CLOSE ONLY SWITCH "&Chan_pjinS1Ik)&"."
10786 PRINT
10787 PRINT "TYPE ENTER TO CONTINUE."
10788 INPUT AnasS
10789 CaL fLagsl
10790 CASE ELSE
10791 END SELECT
10792 RETURN
10793 END IF
10794 Ftteskip_test
10795 SUBEND I ADLDCAL
10796 I
10797 I
10799 I
10800 SUB Drvpslcrd-dvm
10801 I
10802 1 THIS ROUTINE IS USED TO DRIVE PS18 FROM -10 TO +10 VOLTS IN
10803 1 1 VOLT STEPS WHILE READING DVN VALUES. THE VALUES ARE COLLECTED
10804 1 ALONG WITH A/D READINGS TAKEN SIMULTANEOUSLY BY THE 6944 FOR THE
10805 1 PURPOSE OF CALIBRATING CHANNEL ATTENUATORS AND OP/AMPS.
10806 I
10807 CON /Names/ Scanner,Cnttot,Adl ,AdcZ,NuLti _buffer,T Ihner..pacer,Tmer_l, Rel
aydls7,ReLaydl_s8,ReLaydl_s9,Relayjdl_slO
10808 CON /Names/ Aa3,A d4,D_al,D a2,0 a3,D a4
10809 CON /Cai fact/ CaL-fact(20,20),AvgvoLts(20,20),J chan_pt,J chan heg,Dvm-v
otts(100),Advotts(110),Load_gain(130),Ircnt,Xoff_fIt,Yoff fit
10810 I
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10811 Chan=7
10812 Ps vam=9
10813 WATT 2.97
10814 FOR 1=2 TO 21
10815 Vstepa.9
10816 IF (1=12) THEN
10817 1
10818 1 REVERSE POLARITY OF PS18
10819 I
10820 CALL Set reta-dlsl0(l1)
10821 1
10822 END IF
10823 IF (I-12) THEN Vstep=-.9
10824 Ps v3izPs vat-Vstep
10825 Ps vaL$SVALS(Ps-vaL)
10826 Stop(Scanner)
10827 Fticsetup("SETPS1BVOLTAG",Ps-vat$)
10828 WAIT 2
10829 CALL Read dmn(Dvmno,Chan,UnitsS,Reading)
10830 IWAIT 2
10831 ICALL Readddvm(D0nnno,l,UnitsS,Readb)
10832 WAIT 2
10833 IReading=Reading-Reodb
10834 IF (C11) THEN
10835 PRINT "REVERSE POLARITY"
10836 INPUT An5sS
10837 END IF
10838 Start(Scanner)
10839 DOwvoits(I)sReading
10840 IF (1-21) THEN
10841 WAIT 2.99
10842 ENO IF
10843 NEXT I
10844 SUSEND I DRV OARD..VM
10845 1
10846 1
10847 I
10848 SUB Set-db-out(AttengrpDbaeDbbTestno)
10849 I
10850 CUM /Caisettings/ Settings(6)
10851 I
10853 I THIS ROUTINE DETERMINS THE GAUUSSIAN ATTENUATOR SETTINGS.
10855 1
10856 I
10857 AL'.OCATE Db-ray(2)
10858 -LOCATE Vin(*2)
10859 ALLOCATE AttenS(2,2)L10]
10860 ALLOCATE Ob_setting(2)
10861 Atten$(1,1)u"ATTEN A"
10862 AttenS(1,2)="ATTEN B"
10863 Attcn$(2,1)=l"ATTLN C"
10864 AttenS(2,2)="ATTEN D"
10865 CALL Initpgat
10866 Fticsetup("CAL_GEN1")
10867 Ftic setup('CALGEN2")
10868 Dbray(1)-Oba
10869 Ob-ray(2)=Obb
10870 Spectlvin=10
10871 Vinput-5
10872 Chan in=O
1fl873 IF (Attenqrp-2) THEN Chanin=3
10874 FOR Jkt=l1 TO 2
10875 Chan out=Chan in4JkL
10876 Spect db=Db ray(Jkt)
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I!
108771
10878 1 FIND THE VALUE OF THE GAUSSIAN INPUT IMPLIED BY THE SPECIFICATION.

10879 1

10881 VoutuSpectvin/(10(Spectjdb/ZO)) I SPECT. VOUT
1088. PRINT "VOUTz",Vout

10884 I DETERMNINE A NEW ' _UE FOR clb BASED ON A 5 VOLT ATTENUATOR INPUT.
10885 I
10887 Obs2O*LGT(Vinput/Vout) 1 08 BASED ON A 5V INPUT
10888 I
10889 I SET THE ATTENUATORS AMD THE PULSE GENERATOR TO DELIVER VOUT.
108901
10891 I IF (Db>50) THEN 01b50 I Die OVER 50 MAY REQUIRE INPUTS GREATER
10892 I THAN THOSE ALLOWED BY THE ATTENUATOR.
10893 Re do: I
10894 Vin$-VALS(Vinput)
10895 IF (VAL(Vln$)>7) THEN STOP I THE NEED FOR THIS KIND OF CHECK IS
10896 I HIGHLY DEPENDENT ON INPUT ANb OUTPUT
10897 1 LOADING. THE 0i SETTING IS ALSO A
10898 1 LOADING FACTOR.
10899 CALL Setjyuisegen(Attengrp,Vin$,Settinps(*))
10900 PRINT "LEAVING SET PULSEGEN"
109011 Fticsetup("INITSCOPE")
10902 Ob snc•nDROUND(Db, 2)
10903 Ob setting(Jkt )uob send
10904 CALL Setatten(Atten$(Atten grpJkL),DbsendDb.true,"NEW")
10905 PRINT "LEAVING SETATTEN"
10906 I
10907 I MEASURE THE db REALIZED BY THE SETTINGS.
10908 !
10910 CALL True db dvm(Atten grp.Chan-in,Chan outDb test,Vin readVoutread)
10911 !
10912 1 MAKE ADJUSTMENTS TO SUPPLIES AND ATTENUATORS IF NECESSARY.
10913 1
10915 I Vin(Jkl)uVout*10(Db ttruo/2O)
10916 Vin(Jkt)mVout*10O(Db test/20) I USE OBTEST SO THAT THE ACTUAL
10917 I DB IS USED IN THIS CALCULATION.
10918 I
10919 IF (Vln(JkW)>7) THEN I THE NEED FOR THIS KIND OF CHECK IS
10920 I HIGHLY DEPENDENT ON INPUT AND OUTPUT
10921 1 LCADING. THE D0 SETTING IS ALSO A
10922 I LOADING FACTOR.
10923 PRINT "VIM WAS GREATER THAN 7 VOLTS."
10924 INPUT Ana$
10925 DbuOb-5
10920 GOTO Redo
10927 END IF
10928 1 VinSuVALS(Vin(JkL))
10929 I CALL Set putsegen(VinS)
10930 NEXT JkL
10931 I
10932 1 NOW DETERMINE WHICH ATTENUATOR MUST BE MODIFIED.
10933 1
10934 IF (Vin(2)>Vin(1)) THEN
10935 END IF
10936 KLIF@2
10937 Mktml
10938 IF (Vln(1)>Vln(2)) THEN
10939 Ktmol
10940 Hklz2
10941 END IF
10942 Dbdif=20*LGT(Vin(Ktm)/Vin(MkL) '
10943 I Db difzl

I 10944 1
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10945 1 THE FOLLOWINU SAVES ATTENUATOR VALUES BEFORE ADJUSTMENT.
10946 1
10947 IF (Atten grpal) THEN
10948 Settings(3)nINT(Db settdng(1)/10)*1O.1 IADO 1 TO REFLECT THE ONE
10949 Settings(4)uINT(Db7setting(2)/1O)*10+1 IDB ADDED IN SUB SET ATTEN
10950 ELSE
10951 SettingsC5)uINT(Db-Setting(l)/10)*10+1
10952 Settings(6)=INT(Db-setting(2)/10)*1O+1
10953 END IF
10954 1
10955 IF (Db-dif>.S) THEN
10956! Ob -send-DROUND(Db dif, 1)
10957 Db-send=INTCDb-dif7.5)
10958 CALL Set atten(AttenS(Atten~grp,Mkt),Db-send,Db-true,'NEW')
10959 IF (Db true<(2*Db dif)) THEN
10960 PRINT ;"OB TRUEzll,Db true
10961 !
10962 1 THE FOLLOWING SAVES THE ADJUSTED ATTENUATOR VALUE.
10963 1
10964 Indx-MkL+2
10965 IF (Atten-grp=2) THEN indx=lndx+2
10966 Settings(Indx)=INT(Db-setting(MkL)/10)*10+Db-send~l IADD 1 (ABOVE REASON)
10967 1
10968 1 THE FOLLOWING IS ONLY NEEDED WHEN PGENs AND ATTENs WILL NOT
10969 1 BE SET FROM AN ATTENUATOR SETTINGS FILE.
10970 1
10971 GOTO Here
10972 PRINT "SE~TTING ATThNUATOR TO TE~NS PART OF 0IE.1
10973 CALL Set atten(AttenS(Attenýgrp,MkL',Db-settlng(MktU,Db-true,"NEW")
10974 PRINT "SETTING ATTENUATOR TO ONES PART OF 0B."
10975 Ft ic setup(Attens(Atten~grp,MkL )."X"I&VALS(Db send))
10976 ELSE
10977 PRINT "SETTING ATTENUATOR TO TENS PART OF DO."
10978 Db-truncuINT(Db-Setting(MkL)/10)*10
10979 Ftic~setu~p(AttenS(Atten grp,MkL),l"Yl&VALS(Db-trunc))
109801 CALL Set atten(AttenS(Atten~grp,MkL),Db-setting(MkI.),Db-true,"NEW")
10981 Here:!
10982 END IF
10983 END IF
10984 VinSzVALS(Vin(K~m))
10985 CALL SetJpulse~gen(Atten~grp,Vin$,Settings(*)) I SET THE PULSE GEN. TO A
VIM THAT WILL
10986 1 PRODUCE VOUT USING THE TRUE DB SETTING.
109871 CALL True db dvni(Atten grp,Chan in,Chan-out *Db true,Vinf in,Voutf in)
109881 PRINT --Og--" * D true, "VINS"1,Vlnfin,"VOUT=",Voutfin
10989! PRINT "LEAVING SET 08 OUT"
10990 I
10991 1 STORE ATTENUATOR SETTINGS
10992 1
10994 CALL Write-atten-dat(Test-no,Settlngs(*))
10995 !
10997 SUBEND ISET DO OUT
10998!
10999 1
11000 1
11002 SUB Burst setup(Trigsl, IdLe time 1)
11003 1
11004 1 THIS ROUTINE IS USED TO SET UP CARDS FOR SAMPLING DATA IN BURSTS.
11005 I
11006 CON /Names/ Scanner,Cnt tot, A-di.A~2,Mutti~~buffer,Tlmer..pacer,Tirner-_1ReL
ay~dl~s7, Relay dl s8, ReL ay dl s9, ReLay dl slO
11007 COM /Names/ A~d3,A~d4,D~aI,D~a2,D~a3,D~a4
1100)8 !
11009 1CLOSE MASTER RESET UNTIL RELAY AND CARD SETTINGS ARE COMPLETE.
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11010 1
11011 CALL SetreLa..d1_s10(16,1)
11012 1
11013 1 OPEN "TIMER PACER COP-NOT" TO "SCANNEREXT" RELAY.
11014 1
11015 1 CALL SetreLadls7(lOO)
1V016 1
11017 1 ENERGIZE THE DECODER TO BE USED FOR THE FOLLOWING RELAY CONDITIONS
11018 1 AND CAUSE THE FOLLOWING TO HAPPEN:
11019 1 CLOSE "T1I4ER PACER EXT-NOT" TO "COUTER BORRMW-NOT" RELAY.
11020 1 OPEN "TIMER PACER EXT NOT" TO "COUNTER CARRY-NIT" RELAY.
11021 1 SWITCH IN CARRY & BORROW "AND" GATE.
11022 1 CLOSE COUNTER IMP 1.
11023 1
11024 CALL Set reta-d1_s7(14,1)
11025 1
11026 I RESET TIMERPACER & CNTTOT EOPS IN CASE OF PREMATURE TRIGGERS.
11027 I
11028 WAIT .5
11029 Check done(Timerpacer,Dum)
11030 WAIT 5
11031 Checkdone(Cnt_tot,Duw)
11032 WAIT 5
11033 Preset(Timsr_pacer,3.1) I SETS TIMER-PACER TO A 3.1 SEC. DELAY
11034 I LOCK SCAN CONTROL PACER'S EXTERNAL TRIGGER
11035 Disabte-extrig(Scanner)
11036 WAIT 2.OE-2
11037 I CLOSE "SCANNER EXT-NOT" TO "BURST INLTIATIOU SIGNAL" RELAY.
11038 CALL Set retas d1s7(12,1)
11039 WAIT 2.0E-2
11040 CALL Set_reLa.d1_s10(16,O) IOPEN MASTER RESET
11041 WAIT 2.CE-2
11042 I
11043 I CLOSE FUNCTION GEN., TIMERPACER EOP AND, CNT_.TOT EOP TO D_A4, LINES
11044 CALL Set ralsdl s8(4,0)
11045 I
11046 I LOAD COUNTER WITH DELAY COUNT.
11047 I
11048 Trigs-637 I 637 IS THE NUMBER OF 7.7mu COUNTS TO DELAY 4.9 SEC.
11049 Output(Cnttot,Trigs)
11050 1
11051 I LOAD COUNTER TOTALIZER'S SECOND RANK STORAGE WITH A BURST COUNT.
11052 I
11053 Trigs-65535-39
11054 Preset(Cnttot,Trigs)
11055 I
11056 I DISABLE A D2
11057 I
11058 Disablemxctrl(Ad2)
11059 Disabte_extrig(A d2)
11060 I
11061 I SET FUNCTION GENERATOR
11062 1
11063 Ftic-setup("SETFREOGEN1","FU2FR260HZAM2VOOF1.01VO")
11064 I
11065 Disable-extrig(A dl)
11066 I START TEST
11067 !
11068 PRINT "TYPE ENTER TO START 15 SEC TEST"
11069 INPUT Ans$
1170 CALL Set reta dls7(9,1)
11071 Wait_forTCnt_tot)
11072 EnabLe extrig(Adl)
11073 WAIT 2.OE-2
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11074 CALL Set reta dls7(9,O)
11075 WAIT 10.1 I WAIT FOR FIRST PART OF FOUR PART TEST TO FINISH
11076 Preset(O_a4.0)
11077 Start(D-a4)
11078 CALI SetreLadlslO(5,1)
11079 CALL setreLadls7(15,l)
11080 CALL Set_reLa_dls7(16,1)
11081 WAIT .5 I 4AIT FOR SECOND PART TO FINISH
11082 1
11083 I LOCKOUT MEMORY
11084 !
11085 EnabLe tockout(Mutti -bffer)
11086 WAIT 2.0E-2
11087 1 CALL Set reia dlsl0(16,1)
11088 I WAIT 2.OE-2
11089 Stop(Scanner)
11090 Ftic setup( "SEr_PSlB_VOLTAG","O")
11091 ! CALL Set_reta dl s9(2,0)
11092 1 CALl Setjreta dl s7(15,O)
11093 1 CALL Setretadls7(16,0)
11094 1 WAIT 2.OE-2
11095 1 Ftic-setup("SETPS1BVOLTAG","5")
11096 1
11097 1 CLOSE "TIMER EXT-NOT" TO "COUNTER CARRY-NOT RELAY
11098 1 OPEN "TIMER EXT-NOT" TO "COUNTER BORROW-NOT" RELAY
11099 1 OPEN INPi1
11100 1 OPEN COUNYER AkD GATE
11101 1
11102 CALL Set retadl-s7(04.0)
11103 CALL Set retadlslO(4,1)
11104 WAIT 2.OE-2
11105 1
11106 1 CLOSE "TIMER PACER COP-NOT" TO "SCANNEREXT" RELAY.
11107 1
11108 1 CALL Set_reta dls7(lO,1)
11109 1 WAIT 2.0E-2
11110 1

11111 1 RE-SET COUNTER AND TIMER/PACER
11112 1

11113 Cntsx65535-Trigsl
11114 Output(Cnttot,Cnts)
11115 Preset(Timerpacer,IdLe time 1)

11116 SUBENO I BURST SETUP
11117 I
11118 I a *********************************************************

11119 I
11121 SUB Store run data(VoLts(*),Totsamptes,Waittime,kec nun)
11122 DIM Tempiaray(4000)
11123 ASSIGN FI te TO '/FTM,'HOME DIROO/RUN DATA:,1400"
11124 ASSIGN @Param TO "/FTM/HOMEDIROO/RUNDATAEX:,1400"
11125 OUTPUT @Param;Tot sompies,Wait time
11126 I
11127 I LOAD UP TEMP ARRAY AND STORE DATA 4000 PER RECORD
11128 !
11129 FOR Jd1 TO 5
11130 Lown(J-1)*"O00
11131 Highn(J*4000)-I
11132 Kt=O
11133 FOR 10Low ro High
11134 Kt-Kt+l
11135 Temp_aray(Kt)-Votts(1,0)

11136 NEXT I
11137 OUTPUT @File,Recnum;Tcmaray(*)
11138 Rec-nur=Rec-num+lI5
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11139 NEXT J
11140 SUSEND ISTORE RUN DATA
11141 1
11142 1
11143 1
11145 SUB Ge u aaVts*,o~wtsWi~ieRcnm
¶111.6 DIN T*Zpasray(4000)
11147 ASSIGN @Fite TO M /FTM/HONE-DIROO/RUNDOATA:,1400'I
11148 ASSIGN SParam TO "I/FTM/HONE-DIR00/tUN-DATA-EX:,1400"I
11149 ENTER @Varam; Tot smnpLesai t~time
11150 1
11151 I GET DATA 4000 AT A TIME ANIr STORE IN VOLTS ARRAY
11152 1
11153 FOR Jul TO 5
11154 ENTER SF1 Le,Rec-numI;TeqW.aray(*)
11155 Lown(J-1)*4000
11156 Highu(J*i.000)-1
11157 Kt-O
11158 FOR ]=Low TO High
11159 Kt=Kt+l
11160 Votts(I,0)mTefi~aray(Kt)
11161 NEXT I
11162 Roc~nim~=Rec~nurrvi1
11163 NEXT J
11164 SUGEND IGET RUN DATA
11165 1
11170 SUB Squib-driv(Anatyze) I PAR 6
11171 CON iTest configi Tlme~percharI.,Timus)prchan 2,T Ime..per-chan..3,WindowI
,Window 2, Uindow 3.Namel(20)E101,WIJlt2.W12.ULI,UZZ2L2,~3,U2L4,W31.1,U312

1112 4 /Testc- onfig/ Chensjper ascnl ,Chanhjp.r ucn 2,Chimns~per. scn-3, IdLe tim
* 1,Idtetlme_2
11174. CON /Test setect/ FlIS$(1:72) [801 ,MarkSE21 ,Test-namnESBOI
11175 CON /Switch/ Sw-state(4).Srh,Siiwlwndoias,Wait~gmt*(3)
11176 IF (FiLS(12).E3;23mH "' THEN
11177 COM /AnaL data/ Line nameS(20) [101,VoLtage _nom$(32)E[101,VoltngektoL$(32)E1
01, T lae edge nom$( 16) C10),T ime..edgetotS( 16)E(10],T ime-ref ,Ti lmeedge~i gnor( 16)
11178 CON /Anat data/ Time-ref -old
11179 DATA IIQII 00 "0", 00014,Jl S 16016, foots. H61,$O., H0ol

11180 DATA "-10. 77" "10 .77" "10.8". "622.6". "424.5". "622.6". "25.3"1, "25.3"
11181 DATA Iloilo,11011flo 1101 * "0k Ilil lol 60"6 "0"1
11182 DATA 106Q1, 0, H ll 0l, lo0 * 11011, Iloilo6fop 14081

11183 READ Voitage nomS(*)
11184 DATA 1-0-0, o*f. ,64.414,-I.4H,H".4H, 1.414,Hf. 460, 1.416, H461

11185 DATA of.0051,of.005-,H-005-, -005I-05lH-Il60IH 0

11186 DATA ll".IlI461,014", "A , "A, ".410, 9148. 4.H4H,H*4H

11187 DATA if.411, H143. 41166.4 4,11.4 H1 "44,6 0.416,6.416, #61.411

11188 READ Voitsge totS(')
11189 DATA 4-% --. l005",l-.005--, -0. 21 -,1 --,ol -1,11l,01 u¶914, "10. 11"1
11190 DATA u. 025-0,14.02515,4.2311,111.0210,01.0264, -1.02", -1. 92",".1311
11191 READ Time edge non$(*)
11192 DATA --01% T.00516,11.0051 ,180.146. 10.200,160.21,1.10.21,11 I0.2-1, -10. 05"1
11193 DATA 1.".00511,1".00514. $40.111,11.2"1, 1.211,.21,1,m. 266,I'D. 05 11
11194 READ Time edge toLS(*)
11195 DATA 0,0,0,0,0,0,0,0,0
11196 DATA 0,0,0,0,0,0,0,0
11197 READ Time edge lgnor(*)
111981
11204 PRINTER IS 701
11205 NameS(O)""IEA1 SO DR"
11206 Name~l()-IEA2 SO DR"
11207 Name$(2)"3OV BAT"
11208 NwmSn(3)="SGG SQ OR"
11209 NameS(4);o"GAS SO OR"
11210 Name$(5)u"SGS SO OR"
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11211 NameS(6)-tIJN SO DR"
11212 NameS(7)x'WEX SQ DR"
11213 !
11214 FOR 1*1 TO 20
11215 K=I-1
11216 Line nameS(I)xNameS(K)
11217 NEXT I
11218 CALL Spec-check
11219 STOP
11221 I
11222 Test nameStFfLS(12)[5]
11223 I SPECIFY THE Srh SWITCH USED TO START THE TEST.
11224 1 7 - EP & GUIDANCE 8 - SEEKER
11225 I
11226 Srhw7
11227 I
11228 1 ONLY BECAUSE IT ALSO DISABLES THE ATTENUATOR SWITCH
11229 I USED IN THE Test-frame SUBROUTINE.
11230
11231 I
11232 Time r~f*O
11233 I
11234 FOR IJkul TO 8 I ANALYZE ALL 8 DATA LINES
11235 SELECT Ijk
11236 CASE 1,2
11237 Time refuO
11238 CASE ELSE
11239 Time ref-Time ref oLd
11240 END SELECT
11241 I
11242 I
11243 I
11244 I
11245 1 ESTABLISH WINDOW PARAMETERS.
11246 I
11247 Timeper chin 1w1.E-4
11248 Time.per chin_2w2.E-3
11249 Timeperchan_3u5.E-4
11250 Window-1=3.5E-2
11251 Window_2n3.5
11252 Window 3w2.5
11253 IdLe time l5.OE-2
11254 IdLe time 2ul.OOE-1
11255 I
11256 I SET SCANNER CHANNEL POINTERS ACCORDING TO (SCANNER#-1)*32+CHANNEL#
11257 1
11258 W1L0-O
11259 W1L2=32
11260 1
11261 W2L1z1
11262 W2L2u33
11263 W2Q3=65
11264 w2L4297
11265 1
11266 W3L1=2
11267 W3L2u34
11268 1
11269 1 IDENTIFY CHANNEL ASSIGNMENTS IN MEANINGFUL TERMS.
11270 1
11271 1
11272 1 ANALYZE DATA
11273 1
11274 Ikkzljk-1
11275 CALL Test-frame("P ,VAL$(Ikk)) I GETS DATA AND PUTS IT INTO VOLTS()
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11276 1 ARAYS

11277 CALL sainfenram(oIkkTestnanee$)
11273 1
11279 NEXT Ijk
11280 END IF
11281 Ftte skip_test
112B2 SUREZ)
11283 1

11250 1
11285 1
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